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ABSTRACT

This is a secondary analysis ofirvailable and/or published data on the performance of
college graduates (and soon-to-be graduates) on 23 standardized tests used in the
process of admission to.graduate and professional schools. For most of these tests,
the analysis covers the years, 1964-1982. The 23 examinations include tests of general
learned abilities (the Graduate Record Exmination/Verbal and Quantitative, the Law
School Admissions Test, the. Graduate Management Admissions Test, and sub-tests in
Reading and Quantitative Analysis of the Medical College Admissions Test) and tests of
advanced achievement in 15 specific subject areas.

The approach taken is purposefully heuristic--an attempt to illustrate both the virtues
and limitations of common-sense empiricism. Its major conclusions are:

1) The quality of available data on test scores and the background characteristics of
test-takers on these examinations is highly variable. The data have been
inconsistently gathered and reported over the years.

2) Some 550,000 U.S. citizens currently take these examinations every year. While the
group is self-selected, it represents a significant sample of the potential pool; and
we are justified in looking at its performance as reflective of the changing quality of
student learning in U.S. colleges and universities. At the same time, we would not be
justified in using these test scores as the primary indicator of the quality of
American higher education.

3) Changes in test scores over a period such as this should be measured in terms, of
Standard Deviation Units, not points or percentages.

4) Of 23 examinations, performance declined on 15 (principally GRE Subject Area tests),
remained stable on 4 and advanced on 4. The greatest declines occurred in subjects
requiring high verbal skills.

5) There were three distinct historical periods of change: one of sharp decline
(1964-1970), one of basing or reversal of trend (1970-1976) and one of more modest
decline (1976-1982), These periods can be explained, in part, by internal content
adjustments of the tests and to changes in methods of test administration and scoring.

6) Most of the relationships between numbers of test-takers and trends in scores on
individual examinations over the period in questi.dr. are counter-intuitive. We cannot
explain the observed changes in performance with reference to gross numbers.

7) None of the basic demographic variables--age, race, or gender of the test-takers
--in and of itself, can explain the observed changes in performance over the period.

8) Neither citizenship nor fluency in English, in themselves, can explain the observed
changes in performance. Only in combination with undergraduate major do these
variables begin to offer plausible hypotheses of influence on test score trends.

9) The performance and narticipation of U.S. students from different undergraduate
majors appear to offer the most convincing explanation of observed changes. Students
with undergraduate majors in professional and occupational fields (the most rapidly
growing group among both degree grantees and test-takers) underperform all others.

The paper concludes with a plea to the testing services to gather and report consistent
data to help educators monitor the quality of undergraduate education, and provides
some suggestions toward that end. The paper also urges that no one be excessively
defensive about test results. The more excuses we make, the less likely our colleges
and universities will focus their attention on the bottom line of undergraduate
education--what students learn.
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Standardized Test Scores of College Graduates
l964-1.§82

Some Notes and.Interpretations

Clifford Adelman, Senior Associate; Program on Educational Policy
and Organization, the National Institute of Education

1. Background and Purposes of this Paper

A number of the 'recent national reports on the status of American

education have commented on the widely - watched indices of declining test

scores of secondary school graduates. But only the National Commission

on Excellence in Education (A Nation at Risk) and the Study Group on the

Conditions of Excellence in American Higher Education (Involvement in

Learning) mentioned the declining trends in the scores of college
graduates on standardized tests. As a staff member to both groups, the
author was responsible for gathering the background data on test scores,,
and has commented elsewhere (1) on the implications of-the trends in

scores for postsecondary standards and institutional assessment policy.

But in the course of writing those commentaries, I developed a sense of

little ease: it was obvious that the publicly accessible data on which I

drew my conclusions were not very good, and the conclusions themselves

were thus more polemical than they should have been. I resolved my

frustrations with the data by saying, in effect, "well, if that's the

way they report it, then this is the only conclusion.one can reach."

This paper is intended, in part, both to revise and expand upon those

earlier analyses. It iA based on a great deal more data on both test

scores and the background characteristics of test-takers, as

discussions of potential interpretations of this data with experts in

the testing community. The ultimate intention of this paper is to plea

for better data on both reported standardized test scores and the

characteristics of test-takers, and for data that can be understood by a

broad audience, as well as by small groups of technicians and clients

with narrow int:rests. More importantly, it is to urge the higher

education community to use assessment data on college graduates to

improve our understanding of the influence of college curricula on

student learning.

Given that residue of polemical purpose, it is also important, at the

outset, to state what this paper is not:_

o It is not a commentary on the generic uses of tests and test

scores or particular uses of the tests under discussion;

o It is not an analysis of the quality; reliability, validity or any

other technical property of the testa under discussion;

o It is not an inquiry into the question of whether these parti-

cular tests and the methods of assessment they assume are the

best means of measuring college student learning.

The reader may find that some of these issues are implicit in the

discussion; but if this initial warning sign is flashed, I am confident

that this paper will not be misused.
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Even in the best of times, college educators do not like to employ
scores on standardized examinations to reflect the quality of higher

education. Since the objectives of baccalaureate education include far
more than learning whatever it is that is measured by multiple-choice
examinations, and since life itself places a higher premium on careful
insight than on the speed of response that governs American testing,
their objection is understandable. The objection is understandable,
too, in light of the fact that those who take examinations such as the
Graduate Record Examinations (General:4nd Subject Area), the Law School
Admissions Test, the Graduate Management Admissions Test, and the
Medical College Admissions" Test tend to have higher educational
aspirations than their peers and are probably the more able students.
The tests results, some might say, do not reflect the achievement of the
average or below average college student, hence should not be used to
judgethe quality of American higher education.

U

While granting the general validity of these objections, I would point
out, first, that there is a distinction between measuring the quality of

student learning and assessing the quality of higher education--the
former being but one of a number of tasks that one would employ in the
latter. One should note, too, that the graduate and professional
prograMs4of our universities use these tests in much the same way as do
the undergraduate admissions offices--sometimes with an even more

actuarial bias.* As Lauren and Daniel Resnick have pointed out,
"graduate schools, like employers, do not treat college diplomas as
equivalent, although it is still consideied somewhat impolite-vs-v/31k
very openly about the differences in standards among colleges" (2)--for
which reason, in part, the tests are used in,the graduate school
Admissions process. -,At the-least, they are -a recognized- common
currency, something that we cannot say about either credits or grades.

Somehow, though, we allow colleges and universities to criticize
secondary education on the basis of admissions test score trends, and
decline to comment on trends in graduate school admissions test scores.

This paper attempts to organize and provide interpretive frameworks for
publicly accessible measures of college student achievement---on 18
years (1964 - 1982). of scores on such examinations as the Graduate
Records, the-Graduate Management Admissions Test, the Law School
Admissions Test, and the Medical College Admissions Test (though I place

less emphasis on the MCATs because the entire test battery was changed

in 1977). All of these examinations are taken predominantly by college
graduates and soon-to-be graduates.

The information that forms the core of the analysis is presented in six
tables appended to this text:

* For a comprehensive review and discussion of the uses of all these
examinations in the graduate and professional school admissions process,
see Rodney Skager,-"On the Use and Importance of Tests of Ability in
Admission to Postsecondary Education," in Alexandra Wigdor and Wendell
R. Garner (eds.), Ability Tenting: Dees, Consequences and Controversies.
Washington, D.C.: National Academy Press, 1982, Part II, pp. 286-314.

8
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Table A presents the basic data or mean scores, Standard Deviations,

and number of test-takers for the Verbal and Quantitative sections of

the Graduate Record exams, for 15 Graduate Record. Subject Ares Tests,

for the Law Schoo,1 Admissions Test, for the Graduate Management
Admissions Test, and for four of the sub-tests of the Medical
College Admissions Test.

Table B presents selected available data on the background
characteristics of the GRE/General, LSAT, MCAT and GMAT test-takers
in recent years, and focuses'on key variables such as age, citizen-

ship, native language, sex, race, and post-college experience.

Table C indicates the preferred method of determining trends in

scaled scores on all the tests at issue, and provides information
concerning the scales themselves, and other data that bear upOn our

interpretation.

Table D follows up on Table C by honing in on the changes in test
scores as determined by the preferred method.

Table E identifies turning points in the trends of test saores on

the Graduate Record examinations (Verbal, Quantitative, and( 15

Subject Area Tests) during the 1970s.

Table F illustrates the comparative performance of students, by

college major, on the Verbal and QuantitativerSections of the

Graduate Record Examination, the Law Sehool Admissions Test and

the Graduate Management Admissions Test, during the period 1977-1982.

Other tables illustrate very specific issues raised in this paper, for

example, distinctions between the performance of U.S. citizens and

foreign students on the GRE/General and GMATs, or changes in numbers of

test-takers on the GRE Subject Area examinations following changes in

the method of test administration. a

2. General Approach; .

My approach to analyzing this data is partially naive. That is, I,do

not want to take the role of the psychometrician (teat expert) - -which I

am not--rather, that of the informed citizen, the individual who tries

to bring a common sense empiricism to bear on what otherwise appears as

a chaotic collection of data. I want to look at some numbers and try to

reason through them in a way that would reflect knowledge of at least a

modicum of the basic literature on testing. In following this heuristic

journey through reported data, the reader should remember that the

testing services have five constituencies:

1) College admissions officers and graduate school admissions

committees (the principal constituency which, as noted below,

determines the ways in which scores are reported);

2) Students who take the various examinations (and their families);

3) Policy-makers in schools and school distrlcts, colleges, legisla-

tures and executive offices, etc. who use testoscores in symbolic
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ways to guide analyses of existing conditions in education and
proposed changes in educational policy;

4) The general public (and the media),- which also uses test scores
in very raw and symbolic ways so as to create the environment for
change or stability, an environment that influences the ways in

. which principals and school boards, college deans and presidents,
state legislators and others will subseqUently act;

5) Test developers and administrators,, researchers and other
scholars.

In these comments, I am basicallydadopting the perspective of #3, and,
in light of recent national assessments of the state of education, am
naturally interested in historical trends,.

3. Limitations for Policy Makers and Trend Watchers

But the way in which the testing services report scores and data on
test-takers is not intended for any of the:above constituencies except
the first.

That is, the primary clients of the testing services are admissions
officers or committees or Graduate Deans who want to compare applicants
to'their institutions or programs in any one year. These clients are
not interested in historical trends (nor are the students who take
tests in any given year). Their interests are wholly understandable;

--and the data -are generated for them. In fact, they own the testing
programs and control testing policies.

How does the client affect the way in which the data are reported? One
example from the college admissions level may suffice: a reader of an
annual series of mean scores of College Board achievement tests will
notice at occasion-WI-Kipup of-down 20 points-T-1ft us say--in what
otherwise seems to be a fairly stable series of numbers. The explana-
tion provided by ETS is that a particular achievement test WhEl re-scaled
to the SAT in that particular year. Rescaling is a perfectly legitimate
statistical procedure that removes the differences in verbal and
mathematical ability among populations taking particular achievement
tests. It "re-sets" the mean score on an achievement test to the mean_
SAT scores of those who took that achievement test.

The college admissions officer is not interested in what that rescaling-
does to the historical trend of scores: he or she simply wishes an
accurate way of comparing applicants who present different CEEB
achievement tect scores. While there may be other reasons for rescaling,
the fact is that it occurs with some regularity on achievement tests, at
least on the college entrance level. As indicated by internal ETS
%studies, the cumulative effects of rescalings are rather significant,
though both the magnitude and direction of the effects differ by test.

(3)

10
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The point of the example, though, is that because the data are not
designed for us, they are hard for us to interpret._ .Thus,-too, College
Board achievement test means are not comparable o4er'any extended period
of time, so we cannot use them to reach conclusions abouttreSds,in the
achievement of.high school' graduates in specific subject fields.

On the other hand, with the exceptions of the MCATs, none of the tests
taken by applicants to graduate and professional schools was re-scaled
after its introduction (or in some cases, revision) until 1982-3. 'A
rescaling of the GRE Subject Area Tests was proposed and considered by
the GRE Board in 1969; but was rejected on the grounds that across-field
comparisons were not as necessary or helpful as historical patterns
within fields. So,it is wholly appropriate to look at historical trends
in these scores, aided by the data that have been collected since 1975-6
on the background characteristics of the test-takers. In a sentence,
this Stability is one of the principal statistical justifications for
undertaking this study.

4. Sources of Data

This is a secondary analysis of existing dSta, and the data used were
drawn from a variety of sources. It is best to describe the sources
first, and then to comment on the adequacy and quality of .the data
provided in the course,of our analysis.

Graduate Record Examinations: General and Subject Area

The basic data on mean scores, standard deviations and candidate
volume were drawn from an unpublished chart provided by the
Educational Testing Service, covering the years 1963 to 1983. More
detailed data on the background characteristics of test takers and
cross tabulations of scores according to different background vari-
ables were drawn from the published series, A Summary of Data
Collected_fromGraduate_Record Examinations Teat_Takers_lurine_19=..
(hereafter referred to as GRE Summary). This series has been
published every year since_1975-1976: The data contained in this
annual publication apply only-to the.GRE."General Examinations
(Verbal, Quantitative, and Analytic). If there is comparable public
data for the Subject Area tests, I am unaware of it (though it is
obvious from the Guide to the Use of the Graduate Record Examinations
that at least some of this data exists). The reader should note that
I do not include the GRE/Analytic test scores in this analysis
because the examination was introduced recently (1977) and (more
importantly) has undergone one major reconstitution since (in 1981).
The amount of comparable performance data on the GRE/Analytic is
hence too limited for our purposes.

Graduate Management Admissions Test

The basic data on mean scores and candidate volume for the years
1965-1982 were drawn from an unpublished chart provided by the
Educational Testing Service. Standard Deviations for the years
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1965-1977 were obtained by telephone conversation with us staff.
. Standard .deviations, ,other test score data, background characteris-

tics of test-takers and cross-tabulations of scores by different

background variables were drawn from an unpublished set of tables
prepared each year since 1977-1978 under the copyright of the Gradu-
ate Management Admissions Council, and used here with itOrpermission.

The data for 1980-1981 were obtained from a published version of
these tables, A Demographic Profile of Candidates Takin: the Graduate
Mena ement Admission Test Durin 19 0 1981 Princeton N.J.: Graduate

Management Admissions CouncilLIVEL

Medical College Admission Test

All the. data on mean scefes, sub-test scores, standard deviation!,

candidate volume, background characteristics of testa-,takers and
cross-tabulations of scores by different background characteristics
were drawn from an annual series of reports prepared by the Division
of Educational Measurement and Research of the Association of Ameri-

can Medical Colleges, Medical College Admission Test: Percentile Rank

Ranges for MCAT Areas of Assessment [lad] Summary of Score Distribu-

tions. This particular informationon the background characteristick
of MCAT test - takers is less detailed than that on the other examine-
t!ons. I focus pri.cipally on the annual reports since 1977, es -that

was the year in which the current version of the MCATs was

introduced.

Law School Admissions Test

The basic data on mean scores, standard deviations and candidate

volume were drawn from an unpublished chart provided by ETS to the

National Commission on Excellence in Education in 1983, and

subsequently by the Law School Admissions Services (which took over 7.9,
--

the administration and records of-the LSATs from ETS in 1979). In

addition, and with the permission of the Law Schiiiii-AAilissions

LSAS prepared a separate set of data analyses especially for

this paper, covering characteristics of test takers and
cross-tabulations of scores by different background variables for the

years 1975-1983.

On the basis of the LSAS data analysis, it was obvious to me that the

ETS data excluded some test-takers who should have been included in

the aggregate numbers and included other data that should have been

excluded.* Thus, the LSAT data used in this paper are broken into
two periods, by source: 1964-1974 (ETS) and 1975-1982 (LSAS).

* We were able to control what was in the LSAT data from 1975-1982 by

defining the universe as those who actually took and completed the

examination (without subsequent cancellation of scores) at all regular
administrations (including those who, for religious reasons, use special

Monday administrations). For those individuals who took the LSAT more

than once in a given testing year, only the most recent score (and

accompanying background data) is included in our universe. This

definition precluded some of the irregularities that appear to be in the

pre-1975 data. k

12
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As the LSAT example indicates, there is a considerable lack of
consistency to reporting both test scores and data concerning the
test-taking population. A quantitative historian would spend years
untangling the mess in order to obtain comparable data over time.

So as not to be misinterpreted, however, .I should stress.that individual
.

scores reported to students and graduate or professional schools are
accurate. Those with a personal interest (students or admissions :

-committees) should notim excessively concerned if the aggregate data
are inconsistently reported to'those with academic or policy interests.

jBut we should be concerned, nonetheless, because policy decisions are
often made on the basis of our perceptions of the aggregate data:

For an example of inconsistency; the reader will note that on Table B
(data concerning the background characteristics of GRE, GMAT, MCAT, and
LSAT test-takers) the figures for some variables are reported for all
test-takers, while for others, the figures are those for first-time
test-takers Andy, and for others, still, for first-time test takers who
are U.S.'citizens. One can reasonably assume that there will be a
difference in the aggregate characteristics (and test scores) of all
test - takers versus first-time test-takers, let alone other universes
used in the reporting. The more complex charts used in the GRE Summary
bear that assumption out.

For example, again, in the annual GRE Summary there was no simple figure
indicating the percenttge of women tent-takers until 1978-1979!!! And
as for the percentage of women aspiring to doctoral or post-doctoral
study, the univerees.for reporting changed considerably from 1975-1979
to 1980- present.

While it is difficult to require the administrators of different
examinations .to 'ask. background _questions-in- the-sameivay bile- is

_dismayed-that- in the simple matter of identifying a student's
undergraduate major field, no two of the major examinations are
comparable. As the reader will note later in this discussion, that
inconsistency hampers our insight concerning the movement of students
from one field to another__________

Yet another complication (beyond the control of the testing services) is
that not all the test-takers will answer all the questions on background
information questionnaires that accompany each test. On some questions
--depending on where they are and how they are phrased--the number of
non-respondents is significant. As ETS researcher Jerilee Grandy notes,
"examinees who complete the background questionnaire . . . tend to have
somewhat higher test scores," a fact that is particularly noticeable
when one analyzes test scores by undergraduate major. (4) As long as we-
understand this phenomenon,_ readers should not be frustrated or puzzled
when they find-that the-subject-universe for one variable is different
-from-the subject universe for another, or where my tables disagree-as to
the total number of test-takers in a given year-Or the mean scores and
Standard- Deviations -for a given test.

13
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6. Size of the Test-Taking Population

Despite the inconsistencies, there is another very simple statistical

justification for engaging in this inquiry: a lot of people take these

tests. In the most recent year for which I am including data on all of
the tests (1981-1982), the total number of test-takers (minus those whom

we know for sure are not graduates of U.S. colleges) was as follows:

2 Receiving
Minus Non-U.S. Degree in

Total Citizens* 1981 or 1982

Grad. Record General Exams: 256,381 17,291 54%

Grad. Management Admiss. Test: 203,304' 38,807 42%

Law School Admissions Test: 99,928 ????? 582

Medical College AdMiss. Test: 47,597 ????? N.A.

TOTAL: 607,210 .0- 56,098 = 551,112

(In addition, 80,149 scores were recorded on 19 GRE Subject Area

tests. For purposes of this calculation,,'I assume that all those who

took the subject area tests also took the GRE General Exams and

-should not be counted twice).

Is that number (about 550,000) substantial? The question is less

simple-minded than it appears. While there may be some overlap (though

it isimpossible to determine hovrmany people take more than one of

these tests), this number should be set against a "potential pool of

examinees" determined as follows: (5)

(a) Since half of the test-takers in 1981-82 received
their bachelor's degrees in either, 1981 or 1982, we start

with a base of bachelor's degrees awarded in those years: 1,880,000

(b) Since -we are tryinfteCdetermine-a-participation__rate.
for U.S. citizens, we should remove from (a) all non-resident

aliens who received bachelor's degrees in 1981 and 1982. (45,000) .

(c) Since, as table B shows, some 232 of the GRE examinees
and 14% of the LSAT examinees were already enrolled in

graduate or professional school, we should add a percentage

of graduate and first-professional enrollments minus enroll-

ments of non-resident aliens at those levels (1,386,000 -

91,000). I have taken 20% as the product of aggregation based

on the two examinations. Hence, 202 of 1,295,000: 259,000

Thus, one Irery rough measure of the potential pool of these test-takers

is 2,094,000. When 551,000 take the tests, that means 26% of the pool

(v. 65% of the pool of secondary school students who take either the

--SATs or the -ACTS).

*The GRE data distinguish between non-resident and resident aliens. I

use the non-resident figure. The GMAT, on the other hand, does not
distinguish between resident and non-resident aliens. And neither the

LSAT nor the MCAT report separate data for non-U.S. citizens.

14
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Most of the adjustments that one might make to this very rough estimate
would have the effect of lowering the number in the pool, hence raising
the percentage of examinees. For example, William Turnbull writes that
my estimate for graduate enrollments probably overstates the pool "since
most of the enrolled graduate students who take the GRE ate likely to be
in their first year." (6) While I do not have the data to prove the
case, Turnbull's hunch is probably right, and might bring the proportion
of examinees up to 28% of the potential pool.

A small number of graduate departments do not require or recommend the
GRE/General examinations, but do require the Subject Area Tests. Thus,
were we to-modify our original assumption and estimate that 10-152 of
the. Subject Area examinees did not take the GRE Generals, we would raise
the number of test-takers, and add perhaps a half percentage point to
the proportion of examinees relative to the potential pool.

Yet another adjustment would be based on the notion of a "likely pool."
In other words, instead of all baccalaureate degree recipients, we might
eliminate those who received degrees in fields for which the
baccalaureate has historically been the terminal degree. But that would
involve some arbitrary decisions and would load the dice. I would
rather be conservative and, on the basis of historical data (at least as
far back as 1971)*, posit a range of 25-30% of the pool.

Let us not complexify this matter: 550,000 is a big number and what the
statisticians call a "robust sample." It is a self-selected sample, and
also one that is partly driven by the entrance requirements of
professional schools and research universities and by the application
requirements of fellowship sponsors. Virtually all accredited medical,
law, and business schools require their respective examinations, and, as
Table J indicates, with very few exceptions, 65% or more of the
Ph.D.-granting graduate departments in the major disciplinary fields
either require or recommend the GRE Subject Area tests (furthermore,
these percentages have not changed significantly since 1971). So in
addition_to_a-robuet_number4 there ts_o surface-stability-to-this-
population--at least in tame of presumed ability. Whatever quibbles we
might have, this is the only substantial annual sample we possess from
which to make some inferences concerning the quality of undergraduate
learning in the United States in recent years.

7. Are Test Scores Predictive or Reflective?

Some may argue that the tests In question here are rather
than reflective. That is, they may say that most questions on an
examination are designed to determine how well a student will perform at
the next higher level of education, not how well a student has learned
the material taught at his/her current level of education.

* In 1971-72, for example, there were 546,145 test-takers, of which
(though one must estimate from trends here) 518,500,were U.S. citizens.
Using the same formula to determine the potential pool, we come up with
1,961,000. The ratio of test-takers to the potential pool was thus
26.42 -- almost exactly the same as it was a decade later.
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From one point of view, this distinction is very subtle; from another,

it is-bogus. What I mean may be best illustrated by Jonathan Warren's

comment that the GRE Subject Area tests are "too generalized" to be

reflective. ."Generalized," as Warren admits, is not a good term.

Instead, one might say that in any discipline, there is a common dirnom-

inator or "core" of subject matter that a graduate admissions committee

expects a student to have mastered, and it is that common core that is

reflected on the GRE Subject Area test. But some college departments
pride themselves in specialties that lie outside that common core.
Their students will thus not perform as well on the examination as

others. Warren thus suggests that our existing tests are unsuitable for

program evaluation or assessment, and are not really reflective--even

though (as I would add) the "core" is evidently sufficient for

predictive purposes. (7)

Butare the examinations unsuitable? The Committee of Examiners for

each GRE Subject Area Test recommends test specifications that weight

different sub-fields withinthe overall set of questions. It'then draws

questions "from the courses of study most commonly offered." (8) For

Political Science, for example, the specifications for the 170 questions

used on current (1982-1984) versions of the GRE test are ac follows:

"I. U.S. Government 30-35%

Questions will cover the major subfields of United States

government, including institutions, processes of national

and subnational politics and public administration.

II.Comparative Political Systems 20-25%

Some questions will be area or country specific; others

will be concerned with comparative institutions and ad-

ministrative processes. Questions will deal with

developed_nd developing states.

15-20%

Questions will cover international politics, theory,

organizations, law and political economy as well as

United States foreign policy.

IV. Political Theory and History of Political Thought 20-25%

Questions will deal with normative and empirical, con-

ceptual-and-analytit-marters;-atiewell as the ideas of

major political thinkers.

V. Methodology
Questions will deal mainly with methods and techniques

involved in empirical research. Many of these questions

will also involve the subfields described above." (9)

3.0%

The comparative weights of these subfield sections may not match the

political science program at every college, but that is not the inten-

tion. Nor will they likely match the weights of the programs taken by

individual students. To be sure, a student who took 12 semester courses

in political science, of which 8 were in comparative political systems

and international relations, will be at a disadvantage on this examina-

tion. The test does not cater to undergraduate sub-field specialists.

16
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What it reflects instead is an ideal balance of the undergraduate

curricula offered. If the Committee of Examiners--all of whom are

political scientists appointed with the advice of the American Political

Science Association -- represents the field well, then we have to appeal

to their authority. And if they establish a universe of questions "from

the courses of study most commonly offered" in undergraduate political

Amience_programa,then_it_stands.to_reason
that the test is reflective.

A more technical term for what is at issue here is "content representa-

tiveness," i.e. the degree to which the examinations "draw upon content

that is basic to and most important for success in graduate school."

(Oltman, 1982) 'When a study of the "content representativeness" of a

Graduate Record Subject Area teat is undertaken, faculty are asked to

judge an existing version of the test against: (a) what is actually

taught in their own departments, and (b) an "ideal" undergraduate

curriculum in a discipline. The results of such a study .on the

Chemistry, Computer Science and Education tests (see Table G)

demonstrate that the weighting of the tests ("Committee Specifications")

was somewhat different from the judgments of teaching faculty. Whether

that should be the caseiAthether the faculty should be wiser than the

Committee, the very question indicates a reflective purpose in the

tests. As W. Ann Reynolds, a member of the Committee of Examiners for

the GRE Biology test in'the early and mid-1970s reflected, "it was

always very clear in our minds that we were writing questions to

ascertain how well students had mastered various aspects of the

biological sciences." (10)

Perhaps the whole isse is a circumlocution of logic; and I would not

dwell on it if it had not been-raised by others. Of course we expect

graduate students to have mastered appropriate subject matter, and habits

of mind necessary ft& studying a discipline or profession at an advanced

level. Studies of the predictive validity of these tests tell us how

well the-iiiiiiireii-qOrk-;-iiiitliow-well--the -general-test-taking...pop.ulation..

has learned in college. Such studies look only at those test-takers who

actually enter and complete at least one year of graduate or profession-

al school; and Our understanding of the reflective qualities of the

examinations is limited if we look only at that group. As Wigdor and

Garner observef

"When the accepted group is a select subset of the applicant

group, the correlation with the criterion is lower that it

would be for all applicants. In extreme cases the reasons

for a lower correlation in a selected group are easy to see.

In a basketball league that was limited to people with heights

of 5'10" and 5'11", height would not be expected to be a good

predictor of a player's average number of rebounds per game.

If player heights vary greatly, however, the correlation

between height and average number of rebounds would be

expected to be higher." (11)

Even so, as Anne Anastasi has observed, all these tests measure the

"current status" of student learning and development, regardless of

"whether their purpose is terminal assessment. or prediction," (12) and

"current status" is influenced by a student's past course-taking

patterns. As Nancy Burton of ETS points out, a score on the GRE Subject

1



page 12

Area Test in Economics may be "affected more by how recently the student
took mathematics than by the Economics the student studied. Therefore,"
she concludes, "the test might be excellent for selection, but poor as a
measure of undergraduate Economics curricula." (13) This is a viable
hypothesis about curricular co-requisites, one which could be
Investigated through an analysis of the college transcripts of
test-takers (see p. 38 below); but it still does not change the
conclusion, as the Economics curriculum has become more quantitative in
orientation due to changes in the professional practice of Economics.
The Committee of Examiners itself acknowledges that evolution in its
description of the GRE Economics test (14), and one suspects that the
vast majority of undergraduate Economics programs now require at least
Economic Statistics if not other mathematics and quantitative Economics
courses. So we would expect the examination to measure the "currert
status" of student learning in those programs.

Reinforced by such common-sensical distinctions, the lay public will
reason that the GRE Subject Area Tests are the only nationally validated
measures to assess the "current status" of undergraduate learning in the
disciplines (and their co-requisites) and that the LSAT, GRE/General
Examinations (Verbal and Quantitative), GMAT and portions of the MCAT
examinations are the only nationally validated measures of student
competence in analysis, problem-sol'ving, and verbal facility at the
college level. Therefore, when over a half-million U.S. citizens take
these tests annually, we are justified in looking in changes in scaled
test scores as reflective of the quality of college student learning.
Whether these particular tests are the best of all possible measures or
whether the quality of test performance predicts performance in griiduate
school, professional school, or subsequent career is beside the point in
the symbolic environment of public interpretation. (15)

8. How Should We Measure Change in Scaled Test Scores?

For reasons of easy public reference, we would like to be able to make
statements such as "The mean SAT scored have declined by_i_per-eant-ovet-
the past 10 years," or_t_hafnite-mean-LSATs-Ciiie has risen by X per cent

------over-the -Ws-tTO years."

The Point Approach

But the testing services never make such statements. Instead, they say
that the SAT has declined by so many points or the LSAT has risen by so
many points. Let us adopt a piece of the terminology from testing to
discuss this issue and ask whether these statements--phrased in terms of
"points"--have "face validity." That is, is what they are saying
obvious?

If you observed that the temperature fell 10 degrees last night, the
meaning of your statement is very different depending on the scale you
are using. Fahrenheit? Celcius? Reaumur? For a farmer or a chemist
(in the case of the Reaumur scale), the difference is critical.

All the tests we are talking about involve raw scores which are then
statistically translated onto a scale. If all the tests had the same

18
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number of questions and the same scales,' a statement such as "the mean
GRE/Verbal score declined 61 points between 1964 and 1982 while the mean
score on.the GRE Area Test in Sociology declined by 113 points" might
provide some reliable clues about comparative academic performance on
these two measures over the same period of -time.

But the scales for each one of these tests are different--as are the
number of queitions (and-the fewer the number of questions, the more
volatile the scores). Most of this data is presented for all 24 tests
and sub-tests under examination in Table C. An excerpt may help to
underscore the point:

(1)

Maximum
Reported
Score

(2)

Minimum
Theoret:

and
Reported
Score

NumberNwof

Points oriNN
Scale
(41 - 42)

Test

GRE/Verbal 850* 210 640

Chemistry 990 440 550

Physics 990 370 620

Economics 990 400 590

Sociology 990 210 780

English Lit. 810 250 560

*Was 900 from 1952-1980. Reduced to 800 in 1981.

It is obvious that each scale is different, and that a 61 point decline
on the GRE/V scale (210 to 850--or a 640--point scale)- would probably -not

be as severe as a 61poin.t_decline--on t1ie GRE Chemistry test scale
-550. point-scale).

Given the difference in scales, a statement about changes in mean scores
that is phrased in terms of points does not have face validity.

Arithmetic Approaches

The attempt to make statements about prcentage declines or increases in
mean scores of tests (and I have made my share of those statements over
the past few ywArl) tavolves simple, arithmetic approaches. Let us use
the GRE/Verbal scores for 1964 and 1982 (the extremes of the Ariod with
which this paper deals) to illustrate these approaches:

Mean
Stand. Deviation

1964-5
530
124

1981-2
469
130

-61 points

The decline in the mean score between these two historical benchmarks
was 61 points (we will deal with the Standard Deviation in a moment).

What kind of percentage decline is that?

19



page 14

(1) Is the percentage decline 61/530--or 11.5%??? That might make
sense if the scale started at zero. But the scale does not
start at zero: it starts at 210 (the average minimum- score. on
seven forms of the GRE used between 1973-1977).

(2) If.we say that 210 0, then is the percentage change
61/(530-210)--or minus 19 1%?? That would appear to make sense
if the scale was 1000 points in value, i.e. 210 to 1210. But
the scale for the GRE/Verbal is 210 to 850. Instead of 1000
point in value, it is 640 points in value.

(3) If the scale for the GRE/Verbal is 640 points.in value, each
point is worth 1/640, or .001562. So, does the percentage
decline for the GRE/V 11.AI x .0.0156% - -or 9.5%??? That sounds
fairly sensible, and perhaps is the most sensible of the
otherwise misleading arithmetic methods.

These three arithmetic methods, each referring only to changes in mean
scores, yield three very different results: (11.5%), (19.1%) and (9.5%).
Most of us would stare at those figures and conclude that there has to
be something wrong with the method.,

There is: we have not described what is really being measured because we
have not identified the basic point of reference accurately.

The Geometric Approaches

If we were dealing with raw scores on these tests, the arithmetic
approaches might make more sense. But we are looking at arbitrary
scales, scales with historica 1-baggage*,-and -benchmarks (scores}-along
those scales that are being "equated" (smoothed out by statistical
adjustments) from year to year as the number of questions on a given

-changes-, -as--the distribution-of-those -questions-across-fields-and--
tasks is reweighted, and as the level of difficulty of those questions
and the mix of difficulty levels shifts. The scale is spered to the
testing community; but these scales are not universal measures like
Fahrenheit degrees. When one changes the scale itself (as the LSAT did
in 1982 and as the MCAT did in 1977 to accompany the change in the
entire character and construction of that examination), we lose one
history and must begin another one.

The measurement of change on a scale demands attention to some very
basic statistical constructs, the most basic of which is the Standard
Deviation. The Standard Deviation is a measure of variance--or
geometric dispersion--of scores that accounts for the abilities of
students who take an examination. We ignore it in this regard at our
peril- -and we ignore it to the detriment of students. Ideally, the
Standard Deviation should tell us the range of scores around the mean
within which roughly 2/3rds of the cases on a given test in a given
year, fall. That may not be a technically eloquent way of phrasing
it--but it will have to do.

INIIIIN11

* The GREs, for example, were standardized in 1952.
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The Standard Deviation thus provides us with interpretive guidelines for

the scores of a majority of students. When the change in scores over

time exceeds the range of expectations inherent in the Standard

Deviation, then -- depending on thodirection of changeowe ought to be

worried ught to be pleaoed. Again, that is not a technically

secure. , ,ng of the issue, but it's going to have to do.'

Changes in mean scores over time, then, can be measured as a fraction of

the Standard Deviation in the base year. When these changes approach or

exceed one full Standard Deviation (1.00), then we are observing very

significant change. That is a theoretical benchmark which, as we will

shortly see, does not always fit the circumstances.

There are two ways of calculating this fraction:

(1) If we use the Standard Deviation for the base year (1964) only,

then we get a computation for the G,E/Verbal that looks like

this:

-61 ( change in scale points) - -.49

124 (Standard Deviation in 1964)

Translation: over an 18 period, the change in the mean score of

the GRE/V was roughly one-half a Standard Deviation. The

direction of change was obviously negative.

(2) There is a slight problem with Geometric Method #1. It is

really quite minor, but, in the interests of technical

accuracy, ought to be addressed. The Standard Deviation takes
account-ofreal-groups-of-studenta_who_take the tests and

\ their abilities. Obviously, a different group of students

________takes_the.tests_each_year. When_ we _compare scores.. frpm 1964 to

those of 1982--or to any year in betweenwe are not looking at

the same group of students.

So it is a technical mistake to base our calculations on the

Standard Deviation in the base year. Certainly, over an 18 year

period, we would distort or misrepresent the composition of the

student groups taking these tests by so doing.

What do we do instead? There is really no way to render the

groups of test-takers over 18 years equivalent to each other so

that our comparisons of performance can be scientifically

accurate. In the absence of statistical guidelines, let us try

something that at least sounds,common sensical: let us use the

mean Standard Deviation for the 18 years in question. Actually

using the mean S.D. (as opposed.to the base year S.D.) does not

change the results that much.

For the GRE/Verbal, the computation would thus be:

-61 (change in scaled points)
128 (mean S.D., 1964-1982)

21
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For better or for worse, the last of our methods (Geometric #2) will be
used in this paper, 'except when we are looking at fewer than 10 years of
data_on_a_particular test-(and-then -we will use Geometric #1).

9. How Do We Judge the Magnitude of Change?

The notion that a change of 1.00 in Standard Deviation Units (S.D.U.) is
a touchstone 9f significance is an. arbitrary one. One has to develop a
sense of degrees in the context of specific'data and make some judgment
calls. In Investment in Learning, Howard Bowen provides some guidelines
for describing "estimated average changes in cognitive learning
resulting from college education" when one measures in terms of Standard
Deviation Units (16), and I borrow from hlm here.

Bowen applies his descriptors to change in the learning of the same
group of students over a period of four years and uses a total of six
gradations. Our figures cover 7-18 years of the performance of
different students. As our variations will thus be greater, we need
more descriptive categories, and I have chosen the following:

Estimated Change as
Expressed in S.D.U.s

+.75 or above
+.40 - .74
+.20 - .39
+.10 - .19
(.09)- +.09
(.10)- (.19)
(.20)- (.39)

(.40)- (.74)
1.75) or below

Descriptive Judgement

Extreme increase
Large increase
Moderate increase
Small increase
NO CHANGE
Small decline
Moderate decline
Large decline
Extreme decline

10. Changes in Performance, 1964-1982

Let us now turn to the bottom line as presented in Tables C and D.
There are 24 tests and sub-tests at issue (including the division of the
LSAT data into two periods). Of the 24, we have 15-18 years of data on
18, and 6-8 years of data on 6 (all of which are either sub-tests of the
MCAT or the two periods of the LSAT). Let.us make our task easier for a
moment, look only at the long-term measures, and combine the two periods
of the LSAT. Then, let us distinguish between tests with large numbers
of test takers and those with comparatively small numbers of examinees.
The former consist of the tests of "general learned abilities," the
GRE/V, the GRE/Q, the GMAT and the LSAT. The latter consist of 15 GRE
Subject Area tests. In very gross terms, here's what happened:

Advances
No Change

ft

High Volume Low Volume
Tests Tests

(GRE,1MAT,LSAT) (GRE Subj. Ares)

1

1

2

.)1.) 22

2
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Now, if.that were a summary of stock market action for '4 day, a week, or
a year, one would be hard7pressed,to call._ it -bullish. i--

Remember that these are trends in separate measures, and that most of
the students who take the GRE Subject Area tests (low volume) also take
the GRE/V & Q (high volume). We are not counting the same students
twice, rather are distinguishing between two types of performance,
general and subject-specific, and are using the trends as indicators.
While the general performances may be more important simply by weight of
numbers, no matter which type of performance we examine, the 18-year
trend is the same--down. At the same time, as we will see, shorter term
measures (the 6-year trend) evidence a more neutral pattern.

Staying with the surface data for a moment, we should ask whether the
changes in scores are significant. Note (in Table D) that six of the 15
test scores (longer term or short term) that declined evidence "large"
or "extreme" declines, but that none of the four test scores that
increased did so bye large amount. So our intuitive perceptiofi of
significant decline is probably justified.

We know that not everyone who takes the tests attends graduate or
professional schools; and we know that not everyone who attends graduate
and professional schools has taken the tests. But if the half-million
people who take these tests come from the top 25-30% of their college
classes, and if the general decline is as severe as it appears, then
perhaps we ought to start looking more closely at the quality of what is
taught and learned in American higher education (at least im the fields
in which the declines are most significant).

No doubt- an-objection-wi11---be-raised-r-the-st-dielines, it will be
argued-- even among the top 25-30% of our college graduates-- simply
reflect declines in the preparation of of entering college students, and
what we really should do is to control the results for student ability
at the point of college entrance, or, at the least, compare these trends
to those on the SAT and College Board Achievement teats.

These objections should be answered in reverse order: in a secondary
analysis of aggregate data, one cannot compare trends in the test scores
of college graduates, to those in the test scorns of high school
graduates. As I pointed out previously, the College Board Achievement
tests are not good historical guides because the scores are periodically
resealed. As for the SAT and the ACT as compared to the GRE, LSAT,
GMAT, and MCATs, we have a classic case of apples and pears. These are
different examinations being taken by very different populations.

But the SATs and GREs are the most analogous of these fruits, and invite
comparison as indicators. Performance on the SAT/Verbal fell by -.41 of
a Standard Deviation Unit during the period 1960-1978 (the period under
investigation minus four years--to account for the traditional gap
between high school and college graduation), while performance on the
GRE fell -.48 of an S.D.U. Likewise, performance on the SAT/Math fell
-.23 during that period while performance on the GRE/Q did not change at
all. But as.soon as we remove foreign students from the GRE equation,
the results change (see p. 27 below), and the difference between SAT and
GRE indicators narrows considerably, to wit:
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Change in Performance for U.S. Citizens
(in Standard Deviation .Units)

SAT GRE
(1960 -1978) (1964-1982)

Verbal -.41 -.38

Quantitative -.23

Is the GRE population here analogous to the SAT population? No. It is

not as homogeneous a group in terms of age, and most will concede that

it is a group of higher relative ability.

It is more, important to control for ability in primary statistical
analyses of GRE test scores .by reference to earlier scores oil the SATs,
but the research literature is surprisingly thin on this issue. (17)
But it is equally important not to transform statistical controls for
ability into an "input approach" to measuring student achievement, for
the "input approach" is of no help in determining what influences
students between matriculation and graduation. To determine student
learning during the college yea1s--at least on the more general of these
measures--we might give the GREs, LSATs, and GMATs to'college freshmen,
and then again, to college seniors (on the other hand, one could not
prove anything by following that procedure with the GRE Subject Area

Tests). Or, as Turnbull suggests, we can aggregate existing information
on student performance to make.a similar assessment. (18)

11. Three Periods of Change, 1964-1982

Even if all we looked at were mean scores, Standard deviations and
numbers of test-takers, the case of decline is not as simple as

indicated in Tables C and D. One of the striking characteristics of
this data is that there appear to be three distinct periods of change

within the 18 year span under investigation:

Peiiod I: 1964-1970. This is a period of sharp declines fitscores--at
least for the 17 examinations on which we have fill data.

Period II: 1970-1976. This is a period of reversal and stabilization,
i.e. one during which either declining trends reversed direction or

"based out," reaching a"low plateau.

Period III: 1976-1982. This is a period of stability and/or modest

decline. After "basing out" or reversing trend, the mean scores.
either held steady or resumed their general direction of change
at less dramatic rates than in.Period I.

Table E is intended to illustrate this phenomenon for.the GRE examina-
tions (Verbal, Quantitative, and Subject Area tests), and should be'used

in conjunction with Table A. Table E points to the specific years in
which change in direction of the test scores occurred, using the

criterion of * .10 or more change in Standard Deviation Units from base

years (and, subsequently, from "turning point years"). In examining
Table E, the reader will note that not all the tests demonstrate trends:

corresponding to the three periods. The GRE/Verbal and Quantitative
examinations, for example, evidence only two periods, i.e. one "turning

4
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point," as the GRE Subject Area tests in Engineering, History,
Psychology and French. But even in those cases, the turning point
occurs sometime during Period II, 1970-1976.

Was there anything that happened to the tests themselves, the methods of-
administration of tests, or the scoring of the tests during the
1970-1976 period that might account for these changes in trends?

Indeed, the answer to all three questions is "yes." The Graduate Record
Examination Board was established in 1966, and, under its direction, a
number of alterations'in'both the tests and methods of administration
began to appear. ETS carried out'a complete reviewof the GRE Subject
Area tests in 1970-1972 that resulted in changes in the content and
weighting of the different parts of the examinations. A number of
content validity studies were first conducted; then the Committee of
Examiners for each test recommended changes designed to reflect the way
in which different subjects were actually being taught in our colleges.

Biology, a discipline that underwent a major revolution in the 1960s, is
a classic example. The figures in Table A demonstrate that the mean
score of the GRE/Biology Area test declined modestly from 1964 through
1969-71, when it "bottomed outv" then reversed trend, rising until
1975-76. In 1971-72, the test was reweighted internally to reflect,

0
e.g. the growing emphasis on cellular and molecular Biology inmost
college curricula; and consequently, the norms had to be recalculated.
The following year (1972-73), the first year of tb.: new weightings, the
mean score jumped-13 points (a change in Standard Deviation Units of
+.11--which, for a one year change, appears rather significant), while
the Standard Deviation itself fell from 115 to 110. Both changes
reflect a greater agreement between the preparation of undergraduate
Biology majors and the construction of the examination.

Do the effects of these reweightings and other internal content adjust-
ments influence our overall judgment on the general decline in test
scores of college graduates over the period in question? To a certain
extent, yes; though it is impossible to quantify the judgment and though
the judgment applies principally to the Subject Area tests of the GREs.
One might argue that if the content and weighting of the examinations
changed in the early 1970s to reflect better what was actually being
taught in our colleges and universities, then the earlier declines
(Period I) may have been exaggerated. Nonetheless, after the period of
trend reversal, most of the scores resumed their declines--though, as we
have noted, at a more modest rate. And one should add that the trends
in mean scores of the general learned ability tests (GRE/Verbal and
Quantitative, LSAT,, and GMAT) were wholly unaffected.

The second possible exOlanation-of trend reversal in Period II has to do
withalnethods of test administration and score reporting. In 1969, local
administrations of the GREs (General and Subject Area) were elimknated,.
i.e. if you wanted to take the test you had to do it at a national
administration where your presence and scores would be included in the
nationally reported data. Or, if your college wanted all Psychology
majors to take the GRE Subject Area test for purposes of program evalua-
tion, those students would have to troop to a test center on a given
administration day. (19) The coincid6ce between the period of these
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adjustments and the stabilizing or reversal of trends in GRE mean scores
is rather striking,.and is backed up by changes in the Standard Devia-
tions. An increase in the numbers -of test-takers reported in the
national data is also noticeable during this period, in part as a result
of changes in rules vis -a -vis the-use of the tests in local assessments.

How much did this shift in method of test administration and score
'reporting affect the trends we observe? Based on the data available, I
cadnot tell; but let us speculate. For convenience, let us call those
who voluntarily took this GREs (General or Subject Ared) is part of
institutional evaluations the "experimental grodp." The GRE annual
reports (GRE Summary) do not split this group out from other
,teat - takers, as the questionnaire does not ask Mixt an individual is
takidg a 'particular.tist.

If you are a volunteer test-taker, your motivation to perform well is
less than that of someone who needs the best possible score for graduate
school admission. If you ate being paid, the compensation is for your
time, not your performance. So we can reasonably hypothesize that the
experimental group will not perform as well on the examination as the
;'control group" (i.e. the rest of the test- takers). At the same time,
though, volunteers for such a task tend to be among the better students.
The net effect would.probably be a wash.

Even so, how large would this "experimental group" be, and how much
would its performance affect mean scores and_ptandard Deviations? Once

again, we have to make some speculative inferences. Between the
1968-1969-testidg year and the 1969-1970 testing year, there was a surge
across the board in the number of test-takers on the GRE Subject Area
examinations, a surge that is rather noticeable when set against both__
preceding and subsequent years (see Table I). Increases of more than '

20% in the number of test-takers in 1969-70 can be observed in History,
Biology, Geology, Engineering, Economics, Sociology, Psychology,
Education, and Music.

While many factors were responsible for the overall increase in the
number of test-takers in the late 19608-and early 1970e, the relative
increase in this particular year was probably due to the change in the
administration and score reporting of tests taken for purposes of local
program assessment.

The impact on scores, however, is more difficult to judge. According to
our hypothesis that volunteer test-takers (even though they tend to be
the better students) do not perform as well as those who are in the game
for competitive purposes, the mean scores should go down and the
Standard Deviations should rise with the infusion of any significant
number of this group into the overall population'of test-takers. On the

surface, than appears to be what happened. Of 15 Subject Area tests, 13
mean scores declined between 1968-69 and 1969-1970, and 10 Standard
Deviations rose (though three of those rose by a minimal amouat). But

the changes in mean scores do not differ from those of the yrevious
years --at least in general direction. Thus, one is not wholly sure of
the impact of the "experimental group" on score trends.
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,Changes in. Numbers of Questions.' The fewer the number of questions

on an examination, the greater the.volatility of.scores. Table C
indicates-the approximate number of questions on the different examina-

tions. The reader will note that the GRE Subject Area testsin
Mathematics and Physics (which emphasise problem-solving), have fewer

numbers of questions.than other GRE Subject Area tests, and are theltla
two GRE tests to evidence increases in mean scores over the 18 year

period. The number of questions should not make a difference with the
respect to, the direction of change, but the relationship is certainly

noticeable here. The relationship can only be explained with reference
to the quality of students who major in mathematics and physics: they

tend to out-perform most of their peers on tests of general learned

ability (GRE/V&Q, LSAT, GMAT) as well (see Table1,13).
O

We should also note that the number of questions on all examinations

other than, the GRE Subject Aria Tests may vary slightly from year to

, year, and that not,all of those questions'Count in determining raw and

scaled scores. Many questiond are inserted on a trial basis. Prom the

results, ETS determines the level of difficulty, content validity and

other statistical properties of the questions, hence their

appropriateness for inclusion in the universe of questions from which

the different versions orthe test can draw. This variance in number of

questions does not affect test results.

Scoring Methods. Nor should a recent change in the method of

determining raw scores. Up to 1980, the raw score was determined Ly
-adding the number of questions answered correctly and subtracting one

fraction of the incorrect answers and. another friction of questions the

test-taker did not answer at all. Starting in 1981 for.some tests (GRE
General) and .1982 for others (e.g. the LSAT), the method was changed so

that the studentwas not directly penalized for questions he/she did not

answer. And one can infer from Grandy's comments that the GRE/General
Examinations now use a "rights only" method of scoring that does not.

,even penalise the student for guessing wrong answers. (20) The method

-of determining. saw scores should not change Scaled scores,. since there

will be appropriate statistical adjustments to insure comparability and

continuity. However, perhaps five years from now, one could subject the

data to rigorous statistical-analysisto determine !bother that

hypothesis holds.

DisClosure. Lastly, one,might,ask whether thp recent "truth-in-

testing practices have affected these test Scores. Over the period

1979-1981, the governing boards for the GRE, LSAT and GMAT made both the

tests and answer sheets available to students following each test

administration. Some might assume that the more students who take

advantage of disclosure, the better prepared- forAubsequent examinations
the-test-taking population will be, and therefore mean scores should

rise while Standard Deviations should remain. steady'or fall.

Given the (recency of this development, we have very little information

on which to judge the effects of disclosure-or the quality, results, and

uses of the tests. ,Infect, practice tests lug the GRE Subject Area

27
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examinations were not available until 1982-83., and therefore fall
outside this analysis.

The only examination on which test disclosure practice might have made a
difference is the LSAT, partly because, as Wigdor and Garner observe,
'"LSAT scores receive more weight in decisions on laws school admissions
than do scores on tests for other programs" (21). Knowing that is the
case, we would reason tat more prospective law students would seek to
take advantage of disclosure as soon as it was'possible, and the results
would be reflected in the data. Indeed,. according to Bruce Zimmer, then
Executive Director of the Law School Admissions Council, 55Z of "recent"
(1981) examinees took advantage of the disclosure option. (22) And
circumstantial evidence does suggest a relationship between test
performance and disclosures the mean score on the LSAT jumped 14 points
and +.13 of a Standard Deviation Unit inctwo years (1979/80 to 1981/82).
But until we conduct some research, we are never going to know for sure
whether this otherwise tantalizing hypothesis can be validated.

13. Explaining the Changes, Round 1: Numbers of Test-Takers

Our judgment on the significance of the overall changes in scores
depends on the numbers and characteristics of test-takers, and here
there are some confusing trends.

Now, the numbers of test-takers have changed rather dramatically in the
period under consideration (1965-1982), and these changes are often
attributed to external forces such as the Vietnam War and shifts in the
labor market. Regardless of external cause (that analysis lies beyond
the scope of this paper, and could not be conducted on the basis of
available data gathered from examinees), the conventional wisdom says
that there is an inverse relationship between the numbers of test takers
and mean scores. That is:

The greater the number of test takers, the lower the scores;
The lesser the number of test takers, the higher the scores.

That is supposed to be the way it goes--in very, very bald and simple
terms. Of coarse I have purposefully simplified the relationships. For
the ratios to work, many other variables, must remain constant, e.g.
scales of tests, weightings of sub-test raw scores, etc. Nonetheless,
I'd like to keep the analysis very simple for the moment.

Is that the way it actually went from 1964-1982? Let's look at some
of the scores and numbers here to see what happened.

A. Graduate Record General Exams: Verbal and Quantitative

o The total number of test takers has more than doubled since 1965,
but has been falling steadily since 1976.

o The mean score on the,GRE-Verbal fell steadily through the whole
period, as if it were impervious to the number of test takers.

o On the other hand, the mean score on the GRE-Q fell with the
rising number of test takers through 1976, then rose with the
falling number of test takers through 1982--just as conventional
wisdom holds.

. net,
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B. Graduate Management Admissions Test

o The total number of test takers has quadrupled. since 1965
(It may have peaked in 1980-1981, but it's too early to tell).

o The mean acne followed the paradigm illustrated in Table E,
dropping rapidly from 1965-1971, then levelling off,
even as the numbers of test takers continued to rise. By the
strict constructionalist reading of conventional wisdom, though,
the scores should fall with rising numbers.

C. Law School' Admissions Test. Here we have two different sets of data,
from which we can nonetheless conclude that:

o The total number of test takers tripled between 1965 and 1974,
but has declined about 20% since then.

o No matter which set of data one uses, the mean scores on the
LSATs rose through the whole period, as if they were impervious
to the number of test takers.

*D. Graduate Record Achievement Tests: English and History

o The number of test takers rose dramatically duting the period
1964-1970, but has fallen precipitously since then.

o Mean scores fell with rising numbers (just as conventional wisdom
would have it), but continued to fall along with the number of
test takers, thus runiing against conventional wisdom.

*E. Graduate Record Achievement Test: Biology

o The number of test-takers rose considerably from 1965 to'1978,
and has since reversed field, dropping 32% to 1982.

o Scores first fell, then rose with increasing numbers
(particularly from 1970-76), then fell again with decreasing
numbers. Only the first of these,three movements proceeds
according to conventional wisdom.

F. Graduate Record Achievement Test: Mathematics

o The number of test-takers rose from 1965-1970, but has been
falling ever since.

o Mean scores fell with the rising numbers and rose with the
falling numbers--just as they are supposed to do.

*G. Graduate Record Achievement Test: Sociology

o The number of test-takers rose 150% from 1964-1968, rose another
66% in the next two years, then fell all the way back to its 1964
level by 1982.

o Scores remained stable from 1964-1968, then began falling--first
(and briefly) with rising numbers of examinees, and then with
falling numbers. Only the second of these.three movements
proceeds according to conventional wisdom.

In the nine cases I have used for illustrative purposes, there are many
instances in which the relationship between score trends and number of
examinees does not follow conventional wisdom. The frequency of these

*See Table M 21
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"counter- intuitive" situations is such as to dampen one's enthusiasm for
an analysis of trends' based on the single variable. of volume. But there
is another reason not to pursue this line of analysis: at the graduate
school level, it is not accurate. Conventional wisdom may work when one
is talking about moving from one general level of education to another,
such as high school to college--as in the case whenever a product or
service becomes both attractive and accessible to a previously marginal
population of consumers. But, as Turnbull writes, "where you are con-
sidering shifts among fields of students at a particular level--entry
into one segment rather than another - -I would not expect the same logic
to.hold and would look for volume and scores to move up and down
together at least as often as they moved .in opposite directions
[emphasis added]." (23)

That is, even when we are looking at a population Of 550,000, we must
realize that the students are selecting not only to continue their
education at a very high level, but also to explore a very particular
territory. What applies at a more generalized level does not necessarily
apply here. Consequently, I would like to set this issue aside for a.
while, and under the conviction that one cannot explain the changes we
are witnessing only by reference to the number of test-takers.'

14. Explaining the Changes, Round 2: Age, Race, Gender

The demographic characteristics of the test-taking population are
usually iegardeJ as fruitful sources in explaining trends in performance
on standardized tests. Let us.look.at three of the most basic of these
characteristics--age, race, and gender--to see whether they can help
refine our understanding of what has happened. The basic references are
Tables A .and B, and we are looking at changes only during the years for
which we have information on the demographic background of the test-
takers--1975-1982--and only at the tests of general learned ability
(GRE, LSAT, GMAT, and the Reading and Quantitative Sub-Tests of the MCAT
since 1977).

Let us remind ourselves, first, what happened on each one of those tests
during that period:

Pt. Change S.D.U. Change

GRE: Verbal 492 to 469 = (23) (.18)

GMAT:Verbal 25.9 to 26.5 0.6 .06
MCAT:Reading 7.98 to 7.74 = (.24) (.10)
LSAT 530 to 553 = 23 .21

GRE: Quant 510 to 533 = 23 .17

GMAT:Quant 27.0 to 27.4 - 0.4 .05

MCAT:Quant. 7.99 to 7.45 - (.54) (.21)

There are obviously some distinctly different trends here. Do the basic
demographic variables explain them?

Age. The college population is growing older and it is hence not
surprising that the population of those who take these tests is growing
older. As evident in Table B, the percentage of those in the
traditional 19-24 age group fell significantly on both the GREs and
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LSAT's, while remaining stable for the GMATs. The MCATs do not report
data by age, but we can reason that since the percentage of college

A

graduates taking the MCATs his remained stable during a period in which
the average age of college graduates rose (see Table B),.the MCAT
test-taking population is also a bit older.

Should older students perform better on the GRE-Q.and worse on the
.GRE-y, for example? I certainly would not, expect so. After all,
mathematics is a wholly school-learned subject, and the further away in
time one gets from the active study of mathematics, the less likely one
would perform well on a test of-general quantitative ability. At the
same time, verbal facility should increase with age--and the reading,
writing, work and social experience (hence, language use) that comes
with age.

The MCAT:Reading sub-test trend reinforces that of the GRF-V; but the
MCAT:Qiiintitative trend moves in precisely the opposite direction from
the GRE-Q. The, explanation is fairly simple. The GRE-Q draws largely
on secondary school mathematics; but the MCAT: Quantitative also draws
on college-level mathematics, and is more of an achievement test..
Pre-Medical_studentsl-one-can reasonably speculate, pay more attention
to their preparation in scientific subjects than they do to mathematics,
and the trend in scores on the MCAT subi-tests in Biology and Chemistry
supports that speculation (besides, some 772 of the MCAT test-takers
major in either the Biological or Physical sciences).

Age does not seem to be an issue with respect to the test-taking popu-
lation for the GMATs. But what do we say about the LSAT in this regard?
The LSAT is an examination that relies heavily on verbal skillso.and the
trend in LSAT scores moved precisely in the opposite direction from that
for the GRE-V during the period under consideration. Age alone cannot
account for that difference.

Thus, the first demographic variable in which there has been a signifi-
cant change over the seven year period in question is not much help in
explaining the di.2erences in test score trends.

Racial/Ethnic Characteristics. The racial/ethnic distribution of
U.S. citizen test-takers changed but fractionally during the 1975-1982
period, and not enough to affect mean scores. The percentage of whites
taking the GREs, for example, declined from 87.42 in 1975 to 86.1%'in
1982hardly a.staggering move. During the same time, the percentage of
Asian-American test takers increased from 1.3% to 1.92. While Asian-
Americans tend to score higher on the GRE-Q than other groups, that
percentage increase would not account for a +.17 change in Standard
Deviation Units across 256,000 test-takers.

As for the performance of other minority groups on these tests, there is
no single trend. For example, looking at the performance of
Afro-Americans and Mexican-Americans compared with that of all U.S.
citizens on the LSATs and GMATs, we find:
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Change in Standard Deviation Units

Afro- Mexican- All U.S.
Americans Americans Citizens

+41 +.09* +.21
+.16 . +.10

*Approximate, since reporting categories for Hispanics
changed in 1979/80.

One could continue with similar examples of variability--greater or
lesser change for specific minority groups on different measures of.
general learned abilities. Whatever separate analyses in which one
might wish to engage on minority participation and performance on these
examinations, the point here is that this second set of classic
demographic variables is not much help in explaining the overall trends
in test scores evident in the reported data.

Genderp. The_percentage_of_women-test-takers rote dramatically over °

the seven year period: from 292to 39% on the LSAT and from 27: to 372
on the MCATs, for example. Would this trend (also implied by data on
the GREs and MATO explain the recent trends in test scores?

If we accept stereotypes, women are supposed to perform above average on.
the verbal sections of examinations and below average on the quantita-
tive. The trends, however, suggest precisely the reverse. In fact,
fragmentary data from 1978-79 to 1981-82 evidence declining GRE-V scores
and advancing GRE-Q scores for women. But as the same trends hold for
men, gender cannot be a critical variable here. On th GMAT verbal and
quantitative sub-test scores for the years 1977-1982, women's
performance basically was unchanged (+.03 S.D.U. for the GMAT/Verbal and
+.02.S.D.U. for the GMAT/Quantitative). It is hard to attribute
stability in academic performance to gender.

What may be happening, though, as women raise their educational aspira-
tions, .is that more women of average ability are taking these examina-
tions, or, at the least, that there is greater variance in the abilities
of female examinees. As Turnbull's marginalia on an early draft of this
paper noted, "here. . .the conventional wisdom [concerning numbers of
test-takers) applies." If that were true, though, the Standard
DeViations for women would have risen. Unfortunately, the public data
on this issue are fragmentary. Nonetheless, even the fragmentary data
suggest that precisely the opposite has occurred. The Standatd
Deviations for women on the LSATs have remained fairly stable since
1975-76; those on the GMATs have fallen dramatically since 1977-78; and
those on the GRE/V have declined slightly since 1978-794 Only on the
GRE/Q has the Standard Deviation for women risen.

15. Explaining the Changes, Round 3: Citizenship and Native Lan ua e

One of the most noticeable characteristics of GRE and GMAT test-taking
populations is a significant percentage of non-U.S. citizens (as
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*previously noted, neither the'LSAT nor the MCAT reports identify
citizenship of native language*). For the GMAT., that proportion has
hovered consistently around 202 since 1977 (data for earlier years are
unavailable). For the GREs, the proportion of non-U.S. citizens rose
from 7.5% in 1975/76 to 13.3% in 1981/82. This trend - becomes more

significant. in light of a parallel increase in the percentage of GRE
test-takers who say that Engliah.is not their native language: from 6.0%
in 1975/76 to 10.22 in 1981/82 (among U.S. citizens, however, the
percentage of those who felt more comfortable in a language other than
English remained stable and low--about 22).

Graduate and professional education in the United States has a worldwide
reputation for quality. And the systems of higher education in many
other countries do not provide the same opportunities for advanced study
as we do (whether the American Ph.D. in some fields is regarded overseas
with the same reverence we accord it here is another queition--one that
lies beyond the domain of this discussion)., So there is nothing
surprising about a significant number of foreign nationals applying to
our graduate and prOfessional schoolsoluid taking the requisite
qualifying examinations.

Is this proportion of foreign student test-takers on the GRE/General
examinations and the GMAT sufficient to influence mean scores and
Standard Deviations? Yes. Does it explain the changes we observe of
the 18 year period, 1964-1982, let alone the shorter-term (1977-1972)
for which we have full information on test-takers? No.

Where there has been a shift in the ratio of non-U.S. citizens, we have
some clues as to how those test-takers will influence scores.' The
GRE/General examinations offer such a case.. And the GMAT data confirm
the trends evident An the GREs. Table H illustrates the comparative
performance of "domestic" and "foreign" students on these examinations
--the only two for which we can disaggregate scores. Leaving aside the
way in which the GREs define "domestic" test-takers (the definition is a
dubious one), and leaving aside the various methods of disaggregation,
we can clearly observe that foreign nationals drag down the mean scores
on the verbal sections of these emanations and prop up the mean scores
on the quantitative sections.

Without foreign nationals is the picture, for example, the GRE/Q would
have declined by (.15) of a Standard Deviation Unit instead of remaining
unchanged between 1964-1982. Without foreign nationals in the picture,
the GRE/V would have declined by (.38) of an S.D.U. instead of (.48)
over the same period.

But what we do not know, in both cases, is the percentage of those
foreign nationals who graduated cfrom U.S. colleges and universities
And/or who were native speakers of English (i.e. held citizenship in
Canada, the U.K., Ireland, Australia, New Zealand, 4nd nations in both

OINOOM IIIMMMO 0114110 011M11/NOM

* Perhaps with good reason, as only 0.3% of all law degrees awarded in
1980-81 and only 0.82 of all medical degrees--as opposed to 12.8% of the
.Ph.Ds.--went to non-resident aliens. (24)
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Africa and the West Indies where English was the colonial language, and
hence the language of the schools and colleges).

To illustrate one part.of this point: for 1981-82, the GMAT. indicate
that 212 of the test-takers were non-U.S. citizens and 212 did not speak
English as a native language. But 7.5% of the test-takers were citizens.
of English-speaking nations other than the U.S. or nations where the
colonial language was English. What that may mean for the GMATs is that
we can reduce the effects of the performance. of foreign nationals on the
Verbal sub-score by roughly one-third (7.5% over 21%). If the same.
pattern holds for the GREs (and we do not know because the GRE does not
cover this information), then the effects might be diluted in a parallel

manner. Of course, this is all hypothesisl to prove the case one needs a
statistical analysis using primary, data.

If commentators want to claim that the performance of foreign students
accounts for most of the change in GRE scores we have witnessed in
recent years (and, indeed, We have heard such claims), they cannot do so
on the basis of the reported data. In crder to support that claim, one
needs to look at a critical universe of test-takers who neither (1)
speak English as a native language, (2).reside in the United States, nor
(3) graduated from a U.S. college or university. And yet none of the
examinations reports performance for this critical group. The GMAT.
present cross-tabulations of scores by native language and by country of

citizenship (the Graduate Management Admissions Council is to be
commended for requesting that information),. but do not indicate which of
those students graduated from U.S. colleges. The GRE Summary
distinguishes resident from non-resident aliens in gross numbers, but
the data in Table H (drawn from other ETS studies) do not make the same

distinction. One suspects that a resident alien at the time of
test-taking is likely to be a graduate or soon-to-be-graduate of a U.S.
college or university; hence, his/her score should not be included among
the "foreign means."

Icontinue to use the GMAT. as a gloss on this issue because, among all

the tests we are examining, the GMATs provide the most detailed and

comprehensive dita. We can thus use the GMAT data to provide us with
some insight as to the impact of foreign nationals on quantitative

scores. The best way to elicit this insight is to perform an analysis
by two variables: citizenship and undergraduate major. Table K breaks

out the performance of U.S. citizens and foreign nationals on the

1981-82 GMAT for selected quantitatively-oriented undergraduate majors
and selected non-quantitatively-oriented undergraduate majors. From

this data, we can conclude that:

(a) U.S. citizens and foreign nationals who majored as under-
graduates in quantitatively-oriented subjects perform
Ilallyjujall on the quantitative sections of the GMAT; and

(b) Foreign nationals who majored in non-quantitatively based
subjects as undergraduates outperform their U.I. counterparts
on the quantitative section of the GMAT.
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If the same Phenomena hold for the GREs (and we cannot tell because the
way the data are4reported in GRE Summary does not allow us to engage in
this analysis), and if the percentage of foreign nationals taking the
GREs who majored in non-quantitatively based subjects has been rising,
then that might account for part of the rise in the GRE-Q scores since
1975.

Can we determine whether the trends in performance on the GRE Subject
Area Tests have been influenced by the participation of foreign
nationals? Since, to the best of my knowledge, there is no available
data on the percentage of GRE Subject Area test-takers who are foreign
nationals, I tried an indirect route to answering the question. While
the route does not bring us to the answer (indeed, there are strong
arguments against taking it in the first place), it raises a critical
issue and hence is worth recounting.

The National Research Council reports regularly on Doctoral degree
recipients from U.S. universities, covering citizenship (resident and
non-resident) by field (among other variables). (25) Here, for example,
are the percentages of doctorates that were granted to foreign nationals
in 1980 in selected fields for which there.are GRE Subject Area Tests.
The list is arranged in the order of net changes in test scores as
reported in Table D:

Field

Percentage of
Foreign National
Doctorates, 1980

Change in Test
Scores (in S.D.U.$)
1964-1982

Mathematics 27.1% +.28
Physics 24.4 +.17
Economics 31.9 -.08
Chemistry 21.8 -.11
Engineering . 46.3 -.22
Psychology 3.9 -.26
Education 8.2 -.28
History - 6.3 -.70
English 5.2 -.72

It certainly is coincidental that the greater the drop in test scores,
the lower the participation of foreign nationals--at least among doctor-
ates. But that is just coincidence. After all, those who received the
doctorate in' 1980 began their graduate studies an average of 9.3 years
before that time. And those who actually receive the doctorate are a
very select sub-set of those who took the GRE examinations those many
years previously. There are other reasons not to pay much attention to
the coincidence (e.g. due to practices in the U.S. labor market, native
graduate students in Engineering do not tend to seek the Ph.D., rather
stop at the Master's level), but the exercise raises what may be the
most critical variable of all in explaining trends in performance on all
the examinations under consideration: undergraduate major.
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16. Explaining the Changes, Round 4: Undergraduate Major

The basic demographic variables did not help us explain the trends in
test scores of college graduates. And the last of those variables--
citizenship and native language--while offering some potential, also
proved unsatisfactory until, we introduced a non-demographic Variable,
the nature of formal schooling as reflected in undergraduate major.-

It stands to reason that people who take examinations for admission to
graduate or professional school bring a tremendous amount of
intellectual training to the testing room. "Whether they are taking an
examination covering knowledge and methods in a specific field such as
Biology or History, or an examination that seeks to elicit facility in
certain general modes of thought, e.g.yinductive problem-solving on the
GMATs or deductive reasoning on the LSATs, students bring anywhere from
15-20 years of formal schooling to the examination. While the effects
of formal schooling are always cumulative, what scholars of rhetoric and
propaganda call the "recency effect" is rather strong when it comes to
"performance on an examination. That is, whatever you have been studying
or doing during the few years before you take an examination will have.a
much stronger bearing on your performance than earlier schooling or.
experience. For most test-takers, that."whatever" is the undergraduate.
major.

To be sure, there are other influences, some having to do with formal
schooling, others having to do with work experience. For 23% of the GRE
test-takers (and 14% of the LSAT test-takers) enrolled in graduate
school in 1981 -82, the graduate program might have great effect. For
the 50% of the GMAT test-takers who have two or more years of work
experience (the Graduate Schools of Business and Management encourage
practical work experience among applicants for admission), the
particular context and nature of that work might have considerable
influence ron teit-peiformance. And certainly all of us can cite sloppy
intervening variables in our lives that might influence our performance
on different measures of learned ability or specific field knowledge.

.

But few of us expend as much time or effort on any aspect of our
learning as we do on our undergraduate major. Certainly, that experience
should result in observable effects on examinations such as these.

The analysis of test performance by undergraduate major is presented in
Tablej, first by year and then by major. Since a number of categories
represent aggregated scores, I could not use Standard Deviation Units to
indicate,differences in a secondary data analysis such as this.
Therefore,,and with some reluctance, I chose to ask the question:

"By what percent did the mean score of those who majored in
differ from the mean score of all test-takers who

Identified their undergraduate major?"

This questiou was :Liked with reference to 30 different categories of
undergraduate major on the tests of general learned ability (GRE/V,
GRE/Q, LSAT, and.GlIAT)*,, and for the years for which the data was

IIMIAMMOO10.1101 4110011.01......
*The MCAT is excluded from this analysis because it reports for only
seven broad categories of undergraduate major.
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available for all three tests (1977-1982). What can one conclude? And
what hypotheses can one offer for further exploration?

Conclusion #1: With the exception of Engineering iajors, under-
graduates who major in professional and occupational fields
consistently underperform those who major in traditional arts
and sciences fields on these examinations.

Table F covers fields that are common in the data reporting of the three
examinations in qtiestion. Hence, by "professional fields," I am
specifically referring to Business Administration (and its allied or
sub-fields), Education, Social Work, and Journalism. U.S. citizen
test-takers who identified their major in one of these professional
fields accounted for approximately 30X of U.S. citizens who identified
their major form. of the 30 fields listed.

In addition, one can turn to the GRE and LSAT data for such fields (not
listed in Table F) as Health Administration, Pharmacy, Agriculture,
Nutrition, etc. and find the same pattern of underperformance (Nursing
and Architecture--both of which are programs that often run more than
four years--are exceptions). In 1981-82, these other fields would have
added approximately 8,000 test-takers to the professional/occupational
category, and increased the overall representation of undergraduate
professional/occupational field majors to 32X (Nursing and Architecture
would add 9,800 test-takers, and bring the professional/occupational
proportion up to 342 of those who.identified undergraduate major).

Now this group comprises a substantial and growing portion of the
test-takers. Why undergraduate professional/occupational majors have an
almost exclusive purchase on the bottom of the performance barrel on
these examinations is not hard to see. As recent ACT data on entering
college freshmen have demonstrated, most of these majors (again,
Nursing, Architecture and Engineering excepted) do not attract the best
students (see Table L). But thii "input" explanation, by itself, is
insufficient. Driven by the requirements of specialized accrediting
bodies, the curricula in many of these areas tend to be confined to very,
few fields, none of which require the exercise or development of the
verbal skills necessary to perform well on examinations such as these.
Nor do any of these professional/occupational "disciplines" have strong
knowledge paradigms, structures that require the rigorous exercise of
analysis and synthesis that is so often reflected on the tests.

I realize this is a sweeping statement, and one that is part of an old
argument in American higher education. But the test data support this
inference. One example should suffice. Let us compare the performance
of Economics majors with that of Business majors on the GMAT, an
examination that indicates whether a student is prepared to undertake
graduate work in Business Administration. As Tables,F 4-8 and F-13
show, Economics majors rank in the top performing groups on the GMAT
while the various Business majors rank at the bottom. To be sure,
nearly five times as many Business majors take the GNATs as do Economics
majors (though Economics majors are more likely to take the examination
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than Business majors). But the "conventional wisdom" about numbers and
test scores is not be sufficient to explain the extreme differential in
performance.

Economics is a discipline with a strong knowledge paradigms emphasizes
abstract models and theory, requires research, and seeks predictive
knowledge. It is a basic discipline. We know that undergraduate
Business majors (the GMAT categories include'Accounting, Finance,
Marketing, Management, Hotel Administration, Real Estate, and others)
are required to take some Economics, though the core requirements are
rather minimal. Thle accreditation guidelines of the American Assembly
of Collegiate Schools of Business are not even specific in this regard.,
(26) At the same time, we assume that Business majors receive a good
deal of training in basic quantitative skills and problem solving, both
of which are heavily emphasized on the GHATT-But-the contexts for that
emphasis on the GHAT--as in the business world itself--are verbal, draw

son theory and models, require a broad knowledge of the world and
political and cultural forces,in American society, and challenge
students to demonstrate prowess in the kind of reasoning in which the
researcher engages. None of these contexts are developed in specialized
programs in Business Administration (or allied fields). And when
departments follow accreditation guidelines and students take a minimum
of one-half of their credits in Business Administration, it is no wonder
that, Business majors do not perform well on an examination used in the
admissions process to graduate schools of Business.

4

Hypothesis : The'greater the proportion of test-takers whose
undergraduate majors were in professional/occupational fields,
the lower the test scores.

It would be reassuring to unlock the mystery of test-score trends solely
with reference to undergraduate majors, but we do not have the informa-
tion to do so in a secondary analysis. Hence, a hypothesis.

While it may be the case that test-takers with professional or
occupational degrees underperform others, the effect on mean scores over
time would not be significant unless the proportion of test-takers from
these fields: (1) is substantial to begin with, and (2) has risen
significantly during the period under consideration.

We know that the propbrtion of bachelor's degrees awarded in
professional and occupational fields has increased from 512 in 1971 to
64% in 1982, a 25.5% increase in eleven years. (27) And we know that
the proportion of test-takers from the professional and occupational
fields (exclusive of Engineering) has increased from roughly 29% in 1977
to 34% in 1982, a 17.2% increase in five years. Common sense will allow
us to extrapolate from both these trends.

Even if arts and sciences majors are twice as likely to take these
examinations as others, we can. say that, since 1971 (and at a minimum),
there has probably been an increase in the proportion of test-takers who
hold professional/occupational degrees equivalent to the increase in
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the proportion of the degrees awarded in those fields, namely 25.52.

However, there is reason to believe that the increase in the proportion
of test-takers whom undergraduate majors were in professional or
occupational fieldis has been greater than 25.52 since 1971. The
fastest growing examination in terms of candidate volume from 1971 to
1982 was the GMAT (1462 increase), and GMAT test-takers are more than'
twice, as likely to hold professional/occupational 4egrees as GRE
test-takers.

This is a difficult case, and one for the statisticians to confront.
That is why I have advanced it as,a hypothesis. Regression analyses,are
necessary to isolate the effects of a variable such as undergraduate
major over a period, of time during which'tests were reweighted, rules
were changed and, disclosure was atied- the complications. And the
demonstrable effects would have to be statistically significant. Better
still would be research with primary data that could demonstrate that
entering freshmen of similar ability who pursue professional /vocational
v. arts & sciences curricula evidence significantly eifferent degrees of
achievement on these examinations.

Conclusion #2: Students with undergraduate majors in science,
mathematics and Engineering perform better than all others on
these examinations.

These students perform better not only on quantitatively-based examina-
tions (as we would expect), but also, comparatively speaking, on
examinations that rely heavily on verbal abilities. The LSAT is a case
in point: all the science majors outperform students with undergraduate
majors not only in professional fields but also in fields that
conventional wisdom holds would be good prepiratior4 for the law, e.g.
Political Science and History. And, in this group of majors, only
Engineers and Computer Scientists perform below average on the
GRE/Verbal. In fact, Biology and Physics majors outperform Psychology,
Art and Musid majors on theGRE/V.

How do we explain? Our first cut sounds like an "input approach."
Undergraduate science and math curricula generally attract more gifted
students who are willing to undergo the considerable rigor that those
disciplines demand, and who probably lave higher academic aspirations
(hence are more likely to take at least one of these examinations).
Thaethe students may be more gifted is hinted by the GRE Subject
Area Tests, where the long-term trends in scores in the sciences and
mathematics are far more positive than those in other fields.

But when one looks at the liat of majors that consistently outperform
all others across these examinations (see Table P-13), one notices some
non-scientific fields, e.g. Philosophy and Economics, and hence cannot
be wholly comfortable with the "input" explanation. Considering the
addition of those fields, Conclusipn #2 should be modified.

Conclusion #3: Students who major in a field characterized by
formal thought, structural relationships, abstract models,
symbolic languages, and deductive reasoning consistently out-
perform others on these examinations.
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Mathematics, Economics, Philosophy, Cheilstry, Engineeringall of these
require the use of symbolic languages, all are characterized. by
structural relationships that proceed according to,rules, and all
require students to exercise the powers of deductive reasoning. To be
sure, that is but a very general account of some of the key common
,elements of theknowledge paradigms of those disciplinai, and no doubt.
there will be some quibbling. But both the LSAT and GMAT., in
particular, require students to exercise the modes of thou ht implied by
those paradigms. d ,

°fie can verify this conclusion by breaking up some of the 30 categories
of majors in order to isolate others--such as Music and Linguistics- -
that evidence similar knowledge paradigms. Indeed, Music majors, whose
work iu composition and theorr is very structural, symbolic, deductive,
etc., holdup the scores in the Fine Arts categories. And if one could
disiggiegate the "Foreign:Language" category across all three tests, I
think it is reasonable to'speculate that those who major in the more
highly inflected and "synthetic" languages (such as German,'Russian, or
Latin)-would perform equally as well as the Mathematics, Economics,
Philosophy, etc. majors--and for similar reasons.

To be sure, Humanities majors (particularly those,in English and Foreign
Languages) perform well above the mean on all these examinations (except
the GRE/Q)., One can explain,.in part, with reference to-the nature of
the teats: For example, the GMATs emphasise ."analysis of situations"
questions that call for the close reading of text and the sensitivity to
nuance to which. English, Foreign Language, History and Philosophy majors
are accustomed--one reason that they perform comparativela well on the
GMATa.

But that is only a half-explanation. After all, when one looks back at
the GRE Subject Area Tests (Table- D), it appears that, as Eldon Park of
Graduate Record Office at ETS observed, the virtual botrOm has fallen
out of some of the disciplines (28), and I would include the Humanities
among them (though the case concerning the Social Sciences is far more
severe). What is going on?

Conclusion #4: Even as the numbers of their majors decline, the
Humanities disciplinee are witnessing their best students going
on to professional school, not graduate school. But we cannot
reach the same conclusion concerning the Social Sciences.

As Table F-9 shows, the percentage of test-takers on the LSATs, GMATs,
and GRE/Generals from the various undergraduate Humanities fields has
remained relatively stable in recent years. At the same time, however,
Table A demonstrates a precipitous decline,in the number of candidates
taking the GRE Subject Area Tests in English and History, even while
performance on these tests plummeted. We can thus infer that a greater
percentage of Humanities majors are moving into professional schools
following college.

Consider the evidence:sthe test scores on the LSAT are up, those-on the
GMAT are relatively stable, and those on the GRE/Verbal and Subject Area

k. 40
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(French, History, English) are down. While the...percentage. oriii6anities

majors among the.LSAT and GMAT test- taking population is not suf:!:pnt
to determine trends in scores., lo doubt the shift has contribut
those trends. It may be worth adding that even though they c rise
only 32 of the first-time examinees on the MCATs, Humanities ma ors have
outperformed all .others (including Biological Sciencei majors) on the
Biology sub-test-sinte 1980 (and ; outperformed all °thin on the Reading
sub-test since-the nAw MCATs were introduced in 1977).

.

Test results for majors in the Social Sciences.are much more variable
and do not allow for a similar interpretation. Social Science majors
comprised 24.72 of those who identified their major in 1981-82 (down
from 27.62 in 1977-78). As in the case of English and History, the
steepest declines'in test participation occurred in subjects for which,
performance on'the.GRE Subject Area Tests fell most dramatically during
even that short Tenant period:

GRE Subject Area Test;

Decline.in
Participation,
1977-1982

Change in
Test Performance,
1975-1982 (S.D.U.)

Economics 5.72 *sig.,
Psychology 11.8% +.01
Political Science 34.2% -.13
Sociology :. 44.8% -.20

Our hypothesis concerning the movement of the better English, History
and other humanities majors. to graduate work in the piofessions doei not
bear fruit here. Neither Political Science nor Sociology majors perform
comparatively well on-either the LSAT or the GMAT. One might conclude
that the better students who major in those disciplines are not
participating at all in these examination programs.

17. General Conclusions

What should we make of all this? The standardized test scores of
college graduates (and soon-to-be-graduates) have declined. Even in the
most recent period covered by this analysis, 1976-1982,,iscores generally
continued to decline, though with modest slopes and with noted
exceptions in professional and some quantitatively. oriented fields.

It bears repeating that in no place in this paper do I mean to imply
that trends in scores on standardized tests should be the principal
indicator of quality in American higher education. It is rhetorically
discomforting to repeat that statement too many times.

Nor should anyone take this analysis to be definitive concerning the
causes of change in test performance over time. Student perceptions of
the necessity of graduate or professional education in relation to their
understanding of the labor market, for example, may be significant in
determining the composition of the test-taking population (and that, in
turn, may influence our judgment of the aggregate measures of
performance). Such hypotheses. concerning external influences are
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numerous, but the data are sparse, and this paper does not pretend to
tread in territory where the roadsigns are few. What we have here,
instead, are hypotheses grounded in data internal to the testing
process, that seem to make sense, but that should be put to the test of
statistical analysis by others who are better qualified to do so and who
have access to the primary data.

My general conclUsion may sound like a begging of the question: 'we need
that research, and with particular attention to two phenomena that have
been stressed in this analysis:

Thefirst of these covers the three:: periods of rate and direction of
change in the scores, along with explanations for the "turning points,"
explanations related Trincipally to matters of test content-, content
weighting, administration and score reporting. This phenomenon has
nothing to-do with thi test Making population.

The second covers change in the,test-taking population in terms. of the
undergraduate major and academic experience of test- takers,. in
combination with controls for ability based on SAT or ACT scores. :Of
all the factors that influence performance on these examinations, these_
appear to be the-most persuasive. None of the other variables we
examined-- numbers of test-takers, age,. race,44ender, citizenship, native ,

language--seems to mean as much until it is,combined with undergraduate
major; and controli for ability at the point of college entrance seem
very important to our understanding of the impact of college major on
student performance. There are, of course, statistical techniques for
exploring these hypotheses, and I urge the very capable research'
personnel at the testing services to followthrough, using as much of
ihe primary data as they can clean up.

But there is a great challenge in designing the research on the impact
of undergraduate major: it has to fit the context of those three periods
of change. For example, if we isolate the period of sharply declining
test scores (1964-1970', we may find that undergraduate major has far
less of a correlation with performance than demographic variables. The
results may be completely different within the more recent period
(1976-1982) of relative stability/modest decline in test scores.

It is this more recent period of relative stability/modest decline for
which we have considerable data on the test-taking population, and is
perhaps as good as any period to begin monitoring the future. But for
us to monitor well, we need better information and cleaner data.

18. A Message to the Testing Services: Gatherinj Consistent Data

Throughout this exploration, we have been frustrated by data that has
been either inconsistently gathered or inconsistently reported. At the
outset, I pointed out that the testing services have five
constituencies, but that they serve only one when they report data. It

does no violation to the basic responsibilities of the testing services
to their primary clients if they also gather and report much more
accurate and consistent data for use by the others.
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"There are at least two more compelling reasons for the principal clients
of the testing services to be sore '!public spirited" in this matter, and
to go to the additional effort and expense that the gathering and
accurate reporting of sore detailed data entails.

o 'To mitigate the effects of the iis-use of tests. As previously.
pointed out, the lay public'aud policy makers--let alone higher
education administrators--are going to use test scores in highly
symbolic ways and will make academic judgments and develop
academic policies on the basis of their perceptions. 'They will
take all of these actions whether we like it or not." But the
nature of their perceptions and judgments will result in rose
misuse of the scores if the data are inconsistent and incomplete.

o To stimulate improvement in higher education. That is, if the
testing programs can gather data that will help faculty and
administrators think more carefully about the facgors that
imfluence studeut academic achievement and graft': and about the
most appropriate and productive ways of assessing that achieve-
ment and growth, everyone benefits.

But the first task is one for the historians. My experience with the
LSAT data indicates that it is possible to go back into the existing
files. and clean them in ways so that information can be reported:

(a) only for those who.actually took a particular test in a given
testing year (and for those who took it more than once, to
report only the most recent score within that year); and

(b) for the same universe of test-takers on each variable.

In this way, the testing services could reconstruct their public
statistical histories to reflect the performance of real people who took
the examinations, and could provide at least a modicum of consistency
for future analyses.

But cleaning up past data is not as important as providing full and
accurate data for the future. The existing information is extensive,
but in,many ways intractable. The suggestions offered below are de-
signed for the public statistical histories that,will be analyzed at the
turn of the next century.

The first group of suggestions concerns the administration of
information:

1) The administrators of the GREs, GMAT., LSATs, and MCATs
should require that all students fill Out their respective
background information questionnaires as a condition of
taking the examination,.

By "all" students, I mean all: pre-registrants, walk-ins, Monday
test-takers, etc. And at all administrations: domestic, foreign
and special. We cannot afford to work with incomplete data.
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tie know that some students are always suspicious of questionnaires
and their potential uses (and abuses), and that some will always
resist .even if we protect their anonymity and sign a statement of
assurance that the information will be used only for research
purposes. But we should insist.

Nov I admit that this is a very hard line, and one that might prove.
counterproductive. We have.a choice between honest and complete
data from an incomplete sample or frivolous and-contaminated data

.

from a complete sample. I am an optimist, and prefer to take the
risk. Besides, we're collecting contaminated data now (e.g.
self-reported grades), and don't seem to be too ,worried about it.

2) No irregularities should be included in any data base di'ewn
from the tests and/or background questionnaires.,

If a student cancels a test score within five days of an
'examination (as allowed), the background questionnaire should be
cancelled as well. If a pre-registrant fails to Show up for a
particular test administration; the background questionnaire should
not be included in the data files. Aid if a 'student walks out of
an examination and capitulates on the spot; the background
information collected by questionnaire should likewise not be
included. Unfortunately, all these irregularities (and others)
turn up in the existing data; and the irregularities do no great
service., even to the primary clients of that data.

The second group of suggestions concerns the content of the information
gathered and reported. The idea is to anticipate interpretive issues
and demographic trends, not to wait until they appear and then be caught
in uncomfortable webs of speculation.

3) All four examination programs should ask the same questions
in the same way about citizenship, native language, and
country in which the examinee's baccalaureate institution is
located.

Questions about citizenship should distinguish between resident and
non-resident status. Questions about language should determine not
only native language, but also primary language of the examinee's
parents (this is particularly important for U.S. minorities), and
the language of instruction in the schools and colleges attended.
For non-resident aliens, it may also be helpful to understand what
kind of postsecondary institution they attended (technical
institute, regional university, national university, agricultural
college, etc.)

4) All four examination programs should ask the same questions
in the same way about the type and characteristics of under-
graduate institutions attended by U.S. citizens and resident
aliens who graduated (or expect to graduate) from U.S.
colleges.

In his study of institutional diversity in higher education,
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Robert Birnbaum provides some options for institutional
classification that may be more helpful thanthe old Carnegie
typology (or even its latest refined edition). (29) The
information one could garner by asking these questions is important
in light of the changing enrollment mix in American higher
education. Our interpretation of test performance by undergraduate
major, for example, would have been enhanced by empirical evidence
of where the examinees received their baccalaureate degrees (at
least by institutional type).

5) All four examination programs should ask the same questions
in e same way concerning the work experience of examinees.

Only the GMAT. ask any question about work experience; and Oral=
that question to the limpid: notion of extent. In considering
performance on tests of general learned abilities,' however, it may
be beneficial to know more about the type of job(s), setting(s) and
responsibilities. At present, approximately 202 of the test-taking
population (exclusive of those who take the MCATs) is over the age
of 30. That percentage is bound to increase, and intervening
variables will become even more important to the analysis of
trends.

6) The four examination programs should jointly develop and
adopt a comprehensive list.of undergraduate majors for use on
their background information questionnaires.

The GRE list, with the addition of discriminations among Business
fields (Accounting, Finance, Marketing, Management, etc.), and .

trimmed of some existing discriminations that may be a bit too fine
(e.g. Social Psychology, Parasitology, Slavic Studies) would
probably do the job. When reporting, data on mean scores, Standard
Deviations, and candidate volume .should be listed by both
individual major and aggregate field (e.g. French/ Modern
Languages; Finance/Business Administration; Zoology/Biosciences).
If this information is important now, it may become more important
in the future if our colleges. either consolidate programs or move
toward further proliferation.

7) All four examination programs should add a question to their..
background information questionnaires that will help deter-
mine w, ha. an individual is taking a particular examination.

The commentaries on test score analyses frequently include state-
ments such as, "students take these examinations for many different
reasons." But as long as we fail to ask the question, those
statements are wholly speculative. Among the options are graduate
school admissions requirements (orecommendations), self-
assessment, participation in local program evaluations at colleges,
requirements for the undergraduate degree, requirements in graduate
school programs, requests of employers, student perceptions of the
labor market etc. I am sure that the examination programs can come
up with a productive question here.
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8) All four examination programs should refine their defini-
tions of "age" in reporting data in order to provide accurate
information on the educational careers of examinees.

Here I am indebted to ManCy W. Burton of ETS who, in an internal
proposal to restructure existing data on the GREs, pointed to the
critical distinction between age at testing and age at
baccalaureate. (30) To those two points we should add "age at
graduate degree" for those who already hold graduate degrees.

4

The-third met of suggestions concera-iiigitudinal research on academic
performance and the impactof schooling in the United States. Ideally,
we should key off the High School and Beyond sample (Class of 1980) for
which college transcripts are currently being coded. The sample has
been drawn, and. the base-line data are there (including high school
transcripts,.SAT/ACT scores, and other performance data). The analysis
of college transcripts in fine detail (31) will be one of the most
important breakthroughs in our understanding of the college curriculum
as experienced by students, and will better enable us to assess
performance on one or more of the major examinations used in graduate
and professional school admissions. ',How much of the original HSB sample
will remain by the time we get to the examinees is almost beside the
point if the intent is.to establish a true longitudinal study with
standardized performance measures; but to insure a robust sample, we
could supplement High School and Beyond with a college cohort selected
primarily to reflect the distribution of undergraduate majors in
different types of institutions.

Better still would be a parallel undertaking. It is possible to
identify a sample test-taking population at the point of matriculation
in college (not high school graduation), which could be traced through
various undergraduate experiences (academic and otherwise), employment
and family life, performance on these examinations and performance in
graduate or professional school. A convincing sample of test-takers
(one which reflects the demographic, ability, and enrollment-mix
characteristics of all entering college freshmen, full- and part-time,
and in all types of institutions) would allow'us to control for all
those intervening or unknown variables. to which we currently turn as
blind excuses for trends that.we cannot seem to explain otherwise. Since
we would be able to ask our experimental group to Sit for a number of
examinations, we would also be able to test the validity of grouping the
GRE/General examinations, GMAT and LSAT together as tests of "general
learned ability"

19. A Message to the Commentators: a Plea Against Excuses

Any observer of discussions' of test scores over the past two decades
cannot help but noticing a very strange phenomenon. .Whenever it is
apparent that scores on standardized tests have declined, the testing
services, examination governing boards, college administrators and
(sometimes) the media rush to out-do each other with explanations so
intense and abstruse that they appear as excuses. Whenever scores rise,
however, no such explanations are offered.

The products and services of the testing industry may not be ideal, but
are of generally high quality. Certainly we have been flooded with
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enough studies of reliability and validity to convince us that the
products and services are worth what we pay for them. Paradoxically,
our excuse - mongering for performance casts unnecessary doubts on the
quality of the tests. Whenever the testing services, governing boards,
deans, admission officers, etc. engage in excuseacongering, they seem to
be saying, "Don't take the product seriously!" What strange behavior!

An analogy from the business world may be appropriate. The behavior of
the groups. that control and operate the, tests is like that of a CEO who
bas to report a quarterly loss to stockholderso'and starts reciting
arcane accounting jargon about ymite-offs and deferred maintenance, let
alone less arcane observations about strikes or energy costs or special
R&D investments. Yet if that same CEO presents a quarterly report
evidencing an outstanding gain in. net earnings, it is often left to

. individual stockholders (let alone securities analysts or SEC investi-
gators) to determine how much of the gain was caused by extraordinary
items or unusual circumstances. None of these explanations (offered or
hidden) have anything to do with the quality of the basic products or
services sold by the company, nor do they have much to do with operating
income.

If the test scores decline, we blame everything but the quality of
student learning. If the scores go up, any commentary is complimentary
to schools. rJileges, and students. This contradictory behavior does no
great service to students--let alone anyone else associated with the
education enterprise. In the course Of this paper, we found that a
number of the standard nostrums used in the excuse process do not have
"face validity" (or, at tht least, found to evidence zo suggest. their.
validity). But we also pointed out that it is important to understand
ithy. performance on these measures changes over time.

It appears that what many commentators fear--and why they are defensive
concerning declining scores --is misuse of test results. This is a just
fear, and I share it. But it is not an excuse for excuse!. As the
British philosopher, J. L. Austin, has observed, an excuse involves a
situation "where someone is said to have done something which is bad,
wrong, inept, unwelcome, or . . . untoward. Thereupon he or someone on
his behalf will try to defend his conduct or get him out of it." (32)
This situation, normally a province of ethics and/or the law, is
somewhat out of place in the realm of academic perforiance. And
"explanations" for "inept" behavior which often are used in the realm of
academic performance are dominated by conditions, exemptions and
qualifications that sound too much like excuses (at least in their
linguistic properties). The problem is that we use these "explanations"
as if they were statements of cause--which they are not.

Instead of excuses, the justified fear of misuse of test results should
be a spur to the search for the factors within our control that are most
likely to influence student learning. An explanation UEest scores
that focuses on something other than teaching, curriculum and learning
is an excuse that will distract the energies and efforts of those who
mike educational policy, and will probably turn those energies and
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efforts away from the forces that make a real difference in the
professional lives of college faculty and the learning of college
students.

So I conclude with a plea for both candor and focus: the scores and
trends do not explain everything in the world of higher education. None
of them help us measure the development of leadership, artistic teent,
organisational skills, and personal values, for example, that we expect
colleges to advance in different students and upon which the national
culture and polity depend. At the same time, the measures are proven
ones, and the results are important indicators of student learning. As
Alexander Astin remarked in, discussing a draft of this paper, the
remarkably simple but sensible notion that "you learn what you study"
seems to escape people when they talk about test scores. I hope it is
an equally simple but sensible notion to propose that if we use these
indicators to raise the level of discussion about the college
curriculum, we will increase their role in the learning and development'
process. In this way, the, examinations can become formative tools as
well as summative measures. Let us not turn our attention away from that
challenge, for student learning is the bottom line of our business.
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TABLE A: MEAN SCORES, STANDARD DEVIATIONS, AND NUMBER OF TEST TAKERS, 196471982

Isat.-litas

LSAT

NSan
S.D.
N

Mean

S.D.

N

1964-65

N.A.

N.A.

N.A.

510
N.A.

39.162

196646

485
96

40,153

511

N.A,
44.776

1566-67 1967 -68

456 485
. 9

43,6952
8

57,567

514 516
N.A.( N.A.

46.752 49.897

1568-69

481

103

67,267

516
102

59,43/44

1969 -70 1970-71

474 466
103 105

82,031 85,044

518 519
102 103

76,315.104,408

1971-72 1972-73

462 465
106 105

81,552 90,100

521 522
102 104

119,391'120,198

197374

463

107
101,296

527
104

130,726

1974-75

461

108

123,261

520
105

127,908

1975-76 1976-77 1577-78

463 462 465
107 107 104

125,415 139,363 159,039

530* '533* 528*
109* 107* 110*

117.616*11710468*111,555*

1578.15 1575410 1980411 1911.12

463 462 467 VA
105 104 104 104

15.1,923 205,676 212,51300,631

536*'' 539* 540! 553*
107* 108* 110*I 110*

98,307* 54.856*100,793*199,928*

MCAT/mead, Mail
S.O.

-MCAT/Mien Neon
S.D.

The Nal ens changed in both Sonnet aid emit bs'1977. sporting is on a calendar year heals. 7.08
3.41

IV.M. 19,705 32,288 20029 28,860 33;1611 - 45,326 51,696 54,835 99,2111 57,522 53,599 56,579

the NM was cilisaged An both forest and scale In 1977. Impacting is an a calendar year basis. 7.99
2.54

GRI/Ver Pisan 530 520. ' 519 520 515 503 . 497 494 497 491 493 492 490
S.O. 124 125 125 `124 124 123 125 126 125 126 125 127 129

N 93,1792123,66.151,13% 182,432 206,111 265,399 293,600 293,506 290,104 301,070 298,335 299,292 287,715

4111/41men Neon 533 528 528 527 524 516 512 508 512 509 508 510 514
" S.D. 137 133 134 135 132 132 134 136 135 137 137 138 139

Slefigy Moan 617 610 613 614 613 603 603 606 619 624 623 627 629
(ARE AREA) S.O. 117 115 114 114 112 111 114 115 110 110 110 112 113

5,228 6,597 7,831 9,461 10,032 12,895 13,844 13,951 14,815 17,280 19,351 20,360 20,545

Biology- Mean
(MCAT) S.D.

N

A asperses Biology test wee not offered on the MCAT until 1277. Imparting le by calendar year. 2'87
2.39

56,579

Chemistry Mean 4711 418 615 611 613
ME AREA) S.D. 114 110 104 104, 104

N 3,703 3.919 4.139 4.781 4.791

Chemistry Mean
(NAT) S.D.

N

613
1.13

$.411

618
117

5.350

624
124

4,833

630
114

4,535

634 629

115 105

4,648 4.936
107

5,058

630
109

5,268

A separate Chemistry test yea not offered an the NCAT until 1977. Mnporting is by calendar vers7.82a:63

56,579

* flyers: for the LSAT from 1964/5 through 1974/5 were taken from data generated by the Educational Testing
Service and duplicated on a sheet entitled, "LSAT Score Statistics by Year." The figures for the LSAT from
1975/6 through 1981/2 were derived from data analysis. performed under contract to the National institute of
Education by the Law School Admissions Services. As discussed in the text of this paper, there are significant
differences between the two data sets, and hence it is difficult to compare pre-1975 data with post-1975 data.,

56 (ANY ,-"' '
tali!

0.01 .740 '7.73 7.50 7.74
2.49 2.26 2.53 2.52 2.93

51,791 46,0713 49,646 48,203 47,597

7:91 7.78 7.56 7.45 7.45

3.53 2.36 2.53 2.46 2.47

484 476 474 473 469
128 130 131 128 130

296,353 21121452.272,251 skess fosse'

518 517 522 523 933

135 135 J36, 136 137

622, .. 621 019 617 616
113 117 115 115 114

20,842 18,755 16,693 85,002 14,185

7.50 7.85 8.03 8.13 1.29

2.39 2.31 2.57. 3.51 2.55

.51,791 46,075 49,646 46,203 47,597

824 623 618 615 616
108 104 105 103 105,

5,671 5019; 522 4:926 4,940

7.75 8.06 7.92 7.94 7.99
2.52 2.30 2.49 2.52 2.48

51,791 48,073 49,640 48,203 47,597
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itimag 190-65 196566 1966-67 1967-68 1968-69 1969.70 1970.71

Physics New
WC AMA) S.O.

1116tegy Neon
ORE AREA) $.11.

II

623 1.23 638

'4,04 3,;it 4,117

rawer than 1,000 Testa
takers, thareforms

not Included

G60 653

159 155

4,972 5.363

605 603
106 104

6,840 7,540

Seth, Moen
NU AMA) S.O.

N

Engineer New
S.D.

(IRE AMA/ N

651
152

4.323

618
108

6,587

honors les Nan 623

MI MA) S.O. 127

N 2,0%

Political Mien ;59
Science S.O. 96
ME MA) N 2,720

Sociology Peen 546
AREA) S.O. 122

N 1.591

Psychology Nara 50
ORE AREA S.O. 1

N 5.6393

613
115

2,796

5464 5397

95 1

3,835 4,412

552
5

535
;1 120

2,318 2,931

552 553
91 3

I,' ' 9.2946

624
141

4.795

609
104.

.1048

, 655
154

'6,520

601
105

8,614

11$
621

3.915

552
5,101

539
'120

3,989

547

11,161
93

Education' Mean 481 474 476 , 478

(GRE AREA) S.D. 86 87 . 90 87
N '6,204 5,426 12,060 15.066

5s

624
140

4,368

587
104

9,357

.652

149

6,532

591
59
103

7,812

614
112

3,924

519
90

5,710

me
115

4,428

.6142

25

4,701

573
.97

3414

641
154

7,371

586
110

9.632

600
I II

,6,6145
4,122

572
98

(1,654

65013
7,351

587
115

9,186

581
los

4,89 2 4,881

500 1 452

9 50
6,466 6,108

456 465
118 123

5,895 6,641

543
89

532 530
2

12,732 216,201 17,7495

477 462 457

88 2

17,268 23.519 27,4199

1971-72 1972.73 1979.74 1914975 1975.76 1975.77 1977.79 1979.79 1979.93 1990.91

643
146

3,676

654

7145
3,275

657

:145

3,250

655
147

3,114

654
.141

3,063

656
..1411

3,024

652
146

3,263

648
145

3.302

650
. 146

3.255

648
147

3.221

007
us
3,323

65 987 561 5e, see 581 977 v574 576 574 Slo
:569

.1,732

96
1 AV

94

1,990
94

2.152
93

2.520
92

2.688
95

206911

93

20991
90

3.077
91

3,047
SS

Sots

656 661 677 660 693 '651 692 679 . 696 695 6%

159 158 159 161 162 157 160 455 160 163 130

6,428 5,634 5,101 4,555 4,089 3,731 3,736 3,342 3,424 3,109 3,207

994 593 591 999 994 592 594 592 590 590 S,3

119 114 121 118 119 . 115 114 115 116 116 110

6,889 6,292 5.793 5901 5,725 6,480 7,535 8036 7,747 7469 7,419

561 568 594 596 597 605 609 601 603 613 414

115 110 111 110 113 113 109 110 106 108

4,601 9,914 3,619 9,414 3.443 3.625 3.671 MP MOO 3,439 9,461

479 492 419 475 473 472 471 464 456 461 Ni
91 05 U 19 91 91 90 88 15 OS

5,467 4.897 4,426 4,104 3.567 3.536 3.411 3,183 2,192 2,512 2,243

455 474 472 462 457 451 450 436 438 427 433

126 121 120 12, 119 119 113 117 109 109 101

6,164 4,981 4,333 3,73, 2,956 3,282 2,875 2,617 2,269 1,967 Uses

528 529 530 527 531 538 529 536 534 538 332

2 92 95 95 93 95 97 97 98 57 07

19,613 19,437 19,337 19,100 18,270 17,285 17.270 16,515 15,656 14,802 15,237

446 459 452 455 454 453 452 451 445 455 as

95 93 96 93 93 93 91 89 90 90 99

25,386 19,870 17,.205 15,457 13,180 12,288 12,310 10,827 9.109 7.460 5,798
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lest TOLD .1446545 146546

564 561
Si 87

4,746 7,076

591 5119
95 94

6,533 9,145

1966067

557
92

7,923

583
91

10,394

1967.119

554
ma

9.213

572
91

12,511

Nistory Mean
(OM NAM 11.1.

5

t4tentiam lbw
in lbglioh M.
(0 n A11) 5

Mods Wan 569 572 563 663
_ (OPB AIWA) CO. 96 92 92 93
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Maio i Nos Sot Mos 510 517
Ma 1111111 B.D. Offend than 103 100

O 1,000
timt-

1,207 1,550

Takers

O

1960.69 14491.70 1970.41 1971,72 1972.73 1573,74'147445 1975T76

544 535 524 527 525, 5141 513 510

92 114 93 95 '13 93 . 93
1,599 11,519 11,026 9,506 7,276 6,2041 5,309 4,623

569 S56 546 544 545 547 541 5314

99 90 91 96 96 99 100 101
13,477 15,016 14,353 12,110 10,909 9,821 8,351 7,035

560 549 339 539 331 /527 522 519
94 93 91 91 115 , 94 . 91 . 90

2,416 2,431 2,497 2,038 1,793 /1,642 1,435 1,169

311 491 481 493 494 ,t- 499 SOS 499
99 99 98 100 95 / 95 .. 91 95

1,156 2,479 2,640 2,691 / 2,783 2,931 2,965

1976,77

1.510

4,276
02

532
101

6,941

515
, 94

1,029

492
95

3,339

GI

1077,711 1971 79.1979,00 11111041 1991.1942

509 505. 504 302 507

.; In 82 NO 77 78
3,1100. 3,643 3,223 2,738 MN

. 530 525 521 520 521
..102 105 99 SOO 100

6,420 5,948 5;557 4,923 4,095

514 507 !over tba 1.000
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994 1,0211 sot Ine1011,41.
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Universe
(see

,,e/7,1, code
beiow):

1975-1970

1976-1977

1977-1978

1978-1979

1979-1980

1980-1981

1981-1982

Universe
01 = All
02 =All
03 = All

it

TABLE B

Selected Background Data on GRE, LSAT, GMAT, and MCAT Test Takers 1975-1982

(All figures are rounded percentages of the Universe used)

2 3 2

19-24 AGE

1 3

Non-U.S.
Citiken

1 3

English
as a
Second

2 3 2 3

FEMALE

2 3 2 3

WHITE

2 3 2 3

BLACK

2 3 2 3

HISPANIC

1 3 2 3

Attend 2+Yrs
Graduate Work Coll.

School Exper. Grad

CAE LSAT. GMAT* GRE GMAT GRE GMAT GRE LSAT GMAT MCAT GRE LSAT GMAT MCAT GRE LSAT GMAT MCAT GRE LSAT GMAT MCAT GRE LSAT GMAT MCAT

61 63 NA 8 NA 6 NA NA 29 NA 27 87 ** NA NA 7 ** NA NA 2 ** NA NA 22 11 NA 28

60 62 NA 9 NA 6 NA NA 32 NA 27 87 ** NA 80 7 ** NA 9 3 ** NA 5 23 12 NA 34

57 62 52 9 20 6 19 NA 34 30 10 86 ** 82 82 7 ** 6 8 3 ** 1 4 20 12 50 33

55" 61 53 10 21 8 19 55 35 34 32 86 ** 82 81 7 ** 6 8 3 ** 1 6 21 13 50 31

53 58 52 11 21 8 20 56 37 36 34 86 83 82 80 7 7 6 8 3 4 1 6 22 15 52 33

52 57 51 12 20 9 20 57 39 37 36 86 84 82 79 7 7 6 8 ..! 4 1 8 22, 15 53 31

52 57 ++ 13 21 10 21 57 39 38 37 86 84 83 78 7 7 6 8 3 4 1 7 23 14 50 33

first time test takers only
U.S. Citizens only
test takers (percentages based on respondents only)

* 19-25 for the GMAT
++ impossible to determine for U.S. Citizens
** The percentage of non-respondents in these years was so high that the re

47.3% of the test-takers did not respond to the question in 1975-6;
of non-respondents dropped to virtually zero in 1969-80 when the pos
i.e. the question became part of the test-registration information a

2

sidual data shoul
40,3% in 1976-7;
ition of the ques
s opposed to the

d dot used, Acooding to the LSAS analysis
42.6% in 1977.8; and 39.2% in 1978-9. The percentage

tion on the background information form was Changed,
information to be provided to law schools,

be

3



TABLE C

DEGREE OF CHANGE IN SCORES, 1964-1982 (UNLESS OTHERWISE INDICATED)

Scale1 of
Reported
Scores

Approximate
Number

CHANGE in STANDARD DEVIATION UNITS

Standard
Deviation
S.D. in

Standard_
Deviation
Mean S.D. over

Test Max. Min. Questions Base Year 18 Years Term

GMAT (196542) 800 200 150 -.18 -.16 Small decline

LSAT (1968-74)2 800 200 +.04 N.A. No Change

LSAT (1975-82)2
800 200 115 +.21 N.A. Moderate increase

c.

MCAT (1977-82) 15 1 3253

Reading 60 -.09 Small decline

Quantitative 60 -.22 N.A. Moderate decline

Biology 55 +.15 N.A. Small increase

Chemistry 70 +.06 N.A. No change

GRE: Verbal 850
4

210
4

4 5
-.49 -.48 Large decline

Quantitative 845 200 .00 .00 No Change

Biology 990 260 210 -.01 -.01 No Change

Chemistry .
990 440 150 -.11 -.11 Small decline

PhysicsA 990 370 100 +.18 +.17 Small increase

Geology . 910 300 200 -.32 Moderate decline

Mathematics 990 420 66 +.30 +.28 Moderate increase

Engineering 990 320 150 -.23 -.22 Moderate decline

Economics' 990 400 160 -.07 -.08 No Change

Polit. Sci. 850 250 170 -.96 -1.02 Extreme decline

Psychology 940 270 200 -.26 -.26 Mbderati decline ,

Sociology 990 210 200 -.93 -.96 Extreme decline

Education 810 220 200 -.29 -.28 Moderate decline

History 870 330 190 -.70 -.70 Large decline

Englis4 Lit. 810 250 .230 -.74 -.72 Large decline

French 810 290 190 -.65 -.68 Large decline

Music 820 270 200 -.23 -.25 Moderate decline

NOTES: 1. Scales in use since 1976 (with exceptions as noted) .

2. LSAT data is broken into two periods throughout this paper, corresponding to the

two different data sets upon which we drew. See the discussion in the text. Compu-

tations for the first period use 1968-69 as the base year, as Standard Deviations

for prior years are unavailable.

3. There are 6 sections of the MCATs (we use only 4 here). Some of the questions are

experimental and not counted in scoring; others are scored in more than one section

4. Average of 7 forms of the GRE General Examination used between 1973 end 1977.

5. The number of questions changed in 1976 with the introduction of the GRE/Analytic.

6. ease year is 19,67 -8. Prior to then, there b...re fewer than 1,000 candidates annually

7. Terminal year is 1978-9. Since then, there have been less than 1,000 candidates

annually.
8. Base year is 1966-7. Prior to then, there were fewer than 1,000 candidates annually

64



TABLED

Summary of Test Score4CmgazItedard Deviation Units*

Ra-1,12.

+.40 and above

+.20 to +.39

Descriptive Term and Tests Chan

Large Increases: NONE

Moderate Increases:

Mathematics (GRE Area Test) .28
LSAT (1975-82) +.21

+.10 to +.19 Small Increases: '

Physics (GRE) +.17
Biology (MCAT Sub-test; 1977-1982) +.15

-.09 to +.09 NO CHANGE:

Chemistry (MCAT Sub-test; 1977-1982) +.07

LSAT (1968-74) +.04

GRE Quantitative .00

Biology (GRE) -.01

Economics (GRE) -.08

-.10 to -.19 Small Decline:

Reading (MCAT Sub-test. 1977-1982) -.10

Chemistry (GRE) -.11

GMAT -.16

-.20 to -.39 Moderate Decline:

MCAT Quantitative (1977-1982) -.22

Engineering (GRE) -.22

Music (GRE) I -.25

Psychology (GRE) -.26
Education (GRE) -.28

Geology (GRE) -.35

-.40 to -.74 Large Decline:

GRE Verbal -.48

French (GRE) -.68

History (GRE) -.70

English Lit. (GRE) -.72

-.75 and below Extreme Decline:

Sociology -.96

Political Science -1.02

*All test - takers, including non-U.S. citizens.
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Table E

Abbreviations:

M 'IF Mean Score
S.D. Standard Deviation
.SDU. .0 Change in terms of

Stand. Dev. Units
from previous

TURNING POINTS IN GRADUATE RECORD TEST SCORE TRENDS, 1964-1982 Table E
. ,

I

reference year'
Number of test -takerf

lase
revery Trend Trend
198418 1965.69 1969-70 .1970-71 1971-72 1972-73 1M-74 07 5 1MM

SOW, N
-S.D.

SOU
N

130
124

93.8k

Sown
492
126

(.31)
301.1k

3

S;able

INA N $33 508
S.D. 137 stable 136 up
SOU im 4.18)

N 93.1k 293.5k

Siel. N 603 627
S.D. 117 Sown 114 112
SOU ,(.12) .21

N 1.1k 12.9k 20.4k

OWL N 828 613 634
S.D. 114 Oemn 113 115 Stable

SOU SIM (.13) .19
N 3.11k 4.8k .4.6k

Nith. N 151 141 .643
S.D. 152 lawn 154 162 Up

SOU (.07) .34
N 7.4k 4.11

Physics N 11/3
S.D. 134
SOU -.HP

N 4.0k

N . 418
S.D. 108 Awn
SOU NO

N 6.61

517
115

(.29)
9.2k

656
144
.25
3.02

albite

69

Stable

Terminal
Tear:

45
,130

.256.4k

137
.18

256.42

114
00)

616
105

4
(.161

.9k

690
159
.0
3.31

647
145

(.06)-
3.32

593
115
.05
7.5k

Net
Are: Pt.

.41

S.D.U.
jaen

118
(.48)

137
0

.00

1118

(.01)

ill 91°
(.11)

445
158

.28

.$14
143

.17

.24
112

(.22)



TABLE E, lige 2

V

Table £2

.
lase

Trend Trend UMW - mi
Tear: Tear

Ave. Pt. S.D.N.
Tait 10/9 11E5,69 1965-70 1970.71 1971-72. 1972-73 _1973-74 1974-75 1975 -16 1976-77 1977-78 1978-81 1981/2 S.D. 01ff. Chomm......

Econ. M 623
S.D. 127 Down
SOU ...

N 4.1k

Pol. M 553
Scl. S.D. 96 Down

SOU + --

N 2.7k

M 546

ology S.D. 122 Down

SOU
1.6k

451' 000 M 556
S.O. 91 Down,

SOU- . --

N 5.6k

Edna- M 481

time S.D. 86 Stable
SDU
N 6.2k

History M 964
S.D. 81 Down
SOU
N 4.7k

.

English M 591
.

1.1t. S.D. 95 Down
SOU
N 6.5k

581

108

(J3)
4.9k ,

609
109
.26

3.7k

Up
614

,108
.05

3.5k

.112

.9

(.08)

479 489 461 -92

91 88 .Down $6 90

(.77) .11 (.32) (1.02)

5.5k 4.4k 2.2k 1

459
126

472

120 Down
433
106 122

13

(.71) ,10 (.33) . (.96)
f,. 2k 4.3k 1.6k

528 532 -24

92 Stable 97 . 94

(.31) .04 (.26)

19.6k 5.2k

446 455 456 -25
95 93 Stable '89 90

(.41) .09 .01 (.26)

25.4k 15.5k 5.6k

513 7
57883 'Stable 62

(.63) (.07) (.70)

5.3k 2.5k

544 547 521 -70

96 99 Stable 100 97

(.49) .03 (.26) (.72)

12.8k 9.8k 4.9k

71
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TABLE E, Page 3 Table E-3
41

011ee

Year: Trend

Test_ .0.4...iJ$54-9

:lieelegy 1967/8

N 603 Not

S.O. 104 APO-
sou .. cable

N 1.1k

french 1564/S

A . 569 Own
SOO. 96
311U

M 1.1k

Music 1566/7

N 518 Not
S.O. 103 Awl' -
SOU --- cable

N 1.2k

1969.70 11972-71 1171-72

569

92
(.33)
Ilifk

472-73 1973-74 1974-75

Trend

1975-76 1976-77 197W811171981

581

92 Stable

.13
2.7k

Terminal
Years.

1581/2

510
136

(.12)

3.4k

Ave.
S.O.

94

Net
Pt.

01ff.

-33

S.O.U.

Chines

(.35)

539 507 1510/9 -62

91 90 1 91

(.31) (.35) tern. (.62)

2.5k 1.0k year

481 SO5 454 -z4

92 91 Stable 90 96

(.36) .2% (.12) (.25)

2.6k 2.8k 2.0k

72
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TABLE F

TEST PERFORMANCE BY UNDERGRADUATE MAJOR, 1977-1982

TABLE F-1

This set of tables demonstrates the percentages by which the mean score of

test-takers who majored as undergraduates in specific fields differed from

the mean scores of all test-takers who indicated their undergraduate major

on the background questionnaires.administered by the LSAT, GMAT and

GRE General examinations.

Since the background characteristics (including undergraduate major) of GMAT

test-takers are not available prior to 1977, I can present only five (5) recent

years of data in these tables.

The data is presented in two ways: (1) by year (pages F-4 tO.8 -8)and (2) by

major, within general curricular groupings (pages F9 to F 12).

Here is a guide to rfiading the tables:

The dimensions of the universe of test-takers on which this analysis focuses

are indicated at the top of the page for each year (F-4 to F-8).

Total Test-Takers: LSAT, as reported in the NIE-sponsored analysis, and
used with the permission of the Law School Admissions

Council;
GMAT, as reported in the comprehensive tables provided

to the author, copyright by the Graduate Management
Admissions Council and used with its permission;

GRE, as reported on a set of tables provided by ETS
and entitled, "GRE Candidate Volume, Means, and
Standard Deviations," covering the years, 1964-1983.

The total number of test-takers on these tables
differs from that reported in the annual GRE Summar.

Subject Universe: The objective was to winnow out non-U.S. cit'zens,
people who had scores reported in a given year but
who did not take the test that particular year, etc.

LSAT: tends to be the full number reported in "Total
Test-Takers" (the LSAT does not ask a question about

citizenship);
GMAT: those who responded to the background question

on citizenship by indicating that they were U.S. citiznes;

GRE: all first time test-takers. Mean scores for U.S.

citizens only would be slightly higher on the GRE/V
and slightly lower on the GRE/Q. It is possible to
disaggregate scores for U.S. citizens x first-time
test-takers for three out of the five years reported.

Respondents: The rumber of individuals in the subject universe who

identified their undergraduate major field.

% Reendents/ Self-evident. Why the LSAT percentage is significantly

Universe lower than the others is a mystery.



TABLE F-2

Mean and Standard
Deviabbon: The Mean and Standard Deviation are indicated for

the subject universe only, and thus differ from
the Mean and Standard Deviation for all test-takers.

Analysis by Major. No two of these examinations ask the question, "What
Is your un.ergraduate major?" the same way. However, it was possible to create
30 standard categories, with the criterion that to be included in the analysis,
each undergraduate major category had to account for 0.5% or more of the
respondents..

Depending on what categories were used on the background questionnaires for
the individual examinations, aggregation was often necessary. For example,
the LSAT lists one category for "Fine Arts" and another for "Music." The
GMAT uses only "Fine Arts"s(and one assumes that a Music major will check
that box). The GRE reports both for individual majors in the category of
"Fine Arts" and for the entire category. To render the data comparable
across the three tests, I aggregated the individual majors employed on the
LSAT questionnaire, and used the GRE reporting for the entire category of "Arts."

Aggregating such6data for purposes of comparability across the tests was
necessary in the following cases:

LSATs: Fine Arts/Music, Foreign Languages, Other Humanities, Other
Social Sciences, Other Sciences, Engineering, and Other, Business.

GMATs: None
GREs : Foreign Languages, Other Humanities, Other Social Sciences, and

Other Sciences.

What specific majors are included in the "Other" categories? The references
below are to the categories used on the background questionnaires for the
LSATs and GREs:

"Other Humanities": LSATs: Religion, Archaeology, Other Humanities
GREs : Religion, Archaeology, Other Humanities,

Comparative Literature, Art History, Linguistics

"Other Social Sci.": LSATs: Geography, American Civilization, Other
Social Sciences

GREs : Geography, American Studies, Other Social
Sciences, Communication, International
Relations, Social Psychology, Urban Development

"Other Sciences" : LSATs: Geology, Astronomy, Other Sciences
GREs : Geology, Astronomy, Other Physical Science,

Applied Mathematics, Statistics, Oceanography

I am sure there will be quarrels with my categories and aggregations here.

And I confess to being uneasy with a few of them. For example, I have
aggregated "American Civilization" and "American Studies" majors with the
"Other Social Science" category, even though the test-performance of American
Civ majors is far superior to that of the other majors in the category. Like-

wise, Music majors tend to outperform other "Fine Arts" majors on the examina-
tions, but I nonetheless lumped all Fine Arts majors together to create a cell

of significant magnitude. Too, some might quarrel with what I have left out.

For example, the GMATs have a category for "Statisttcs" (which I abgregated



TABLE F-3

with "Other Sciences" on the GREs). But the N in that category on the GMATs

was consistently so small that I did not think it was worth aggregating.

,ABBREVIATIONS: N.Q. Does not qualify for inclusion because the number of
test-takers with thatpparticular majcr was less than
0.5% of the subject universe in that year.

m Test data do not report separately for the major field
indicated.

N.I. Is Not indicated for the Subject Universe.

,
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Test Performance by Undergraduate Valor Table F-4

Tsar: 1977-1978

LSAT GHAT TER ORE QUAN TOT, tiTest

total Test-Takers 111,555 169,908 286,383 467,846

Subject Universe 111,555 132,385 221,745 465,685

Asspondents 85,422 131,778 217,977 435,177

2 Responds./Universe 76.62 99.52 98.32 93.42

Mean (Universe) 538 473 494 517

Stand. Deviation 110 103 N.I. N.I.

2 by

the Mean for the Universe

Major 402,286 92.4%

English 5.42 6.8% 14.4% (6.02) 21,873 5.0%

Philosophy 8.9 11.2 18.4 5.4 . 4,255 1.0

Arts/Music 1.1 0.6 1.4 (7.7) 11,530 2.6

Foreign Lange. 5.0 4.0 10.5 (3.7) 8,925 2.1

Other Humanities 5.8 4.9 9.4 (2.3) 8,839 2.0

History 2.2 3.4 8.9 (5.4) 21,293 4.9

Econouics 9.7 . 6.3 1.8 12.8 17,990 4.1

Government 3.2 6.6

Political Science (2.0) 1.5 3.8 (4.3) 30,460 7.0

Psychology 2.4 0.0 3.8 (1.7) 30,039 6.9

Sociology (5.8) (4.9) (3.8) (12.4) 311,370 2.8

Anthropology 7.6 15.2 0.0 2,719 0.6

Other Social Sci. 0.2 0.8 (0.2) (5.0) 19,753 4.5

Biol/Bloscience 4.3 2.3 3.9
91.:

29,341 6.7

Chemistry 8.0 8.5 3.8 2 7,701 1.8

Mathematics 13.8 12.3 3.0 29.8 9,511 2.2

Physics N.Q. N.Q. 8.9 34.0 3,563 0.8

Other Science
Computer Science

5.9 2.1 2.9
6.8 1.2

17.4
24.64.6

7,911
2,907

1.8

0.7

Engineering 8.7 9.5 (6.5) 27.3 25,277. 5.8

Accounting, 3.5 (2.3)

Finance 3.0 (2.1)

Marketing (7.8)

Business Admin. (3.7) (2.1) 82,599 19.0(11.1)

Management/Ind. Man. (1.7) (7.8)

Other Business (0.4) (6.1)

Education (7.1) (6.1) (12.3) (15.3) 34,128 7.8

Journalisu 2.6 5.3 (7.5) 2,852 0.7

Social Work (8.7) (9.7) (17.0) 3,404 0.8=NM

.Speach - (1.9): 111N (5.9) (1Ls) 3,046 0.7

*Due to founding, percentages for inlividuel majors may not add up to the total

indicated.

.



Test Performance by Undergraduate Major

Team 1978m4979

Test LSAT

Total Test-Takers 98,307

Subject Universe 98,307

laspondents 74,343

Itesponda./Thilverse 75.62

Mean (Universe) 536

Stand. Deviation 107

TER GORE

187,039

144,089

143,354

99.52

475 . 489

104 123

282,482

218,682

213,843

97:82

Table F- 5

QUAN TOT. N

567,828

461,076

431,540

93.62

515

131

2 y which Mean for Major _is Above (Belo),

Ma or

English
Philosophy
Arts/Music
Foreign Langs.
Other Humanities
History
Economics
Government
Political Science
Psychology
Sociology
Anthropology
Other Social Sci.
Biol/Sioscience
Chemistry
Mathematics
Physics
Other Science
Computer Science
!gingering
Accounting
Finance
Marketing
Business Admin.
Management/Ind. Man.
Other Business
IdUcation
Journalism
Social Work
Spwech

4.72 6.92 15.5%
8.6 9.9 19.4
0.1 . (0.2) 2.2
5.6 4.6 7.4
6.2 4.6 9.2
1.9 2.9 10.6
9.5 5.9 3.7
3.2 5.3
(1.9) 1.1.)

%
4.9

2.1 (0.2) 4.3
(6.7) (5.3) (3.3)
6.3 6.3
(0.2) 0.6 (1.2)
4.1 2.5 0.6
7.8 8.4 5.1
12.9 14.1 4.1

N.Q. N.Q. 11.5
4.7 1.3 3.7
=NM 7.4 1.8
8.9 0. 9.7 (4.3)

4.3 (2.5)

3.4 (1.7)

(7.8)

(3.2) OIMINOIS (9.4)
(2.4) (7.4)

(0.5) (5.5)

(6.7) (6.3) (11.2)

2.1 7.0

(7.2) (9.0)

(0.9) 1 (9.4)

the Mean for the Universe

(14.6)
(6.4)

(17.1)
(10.5)

(5.62),

5.2
(7.2)

(3.9)
(3.5)
(5.0)

13.6

(3.5)
(1.9)

(12.6)

(4.3)

(4.7)
7.8

21.9
29.7
34.2
16.9
26.8
27.0

(1.7)

Due.to rounding, pare
indicated.

entages for individual majors say not add up to

*2 of

Respond.

378,699 88.12

20,266 4.7%
3,858 0.9
11,154 2.6
9,232 2.1
8,507 2.0
19,240 4.5
18,025 4.2

28,532 6.6
22,779 '5.3
11,089 2.6
3,304 0.8

20,212 4.7
30,650 7.1

7,930 1.8

8,353 1.9
3,294 0.8
8,479 2.0
2,969 0.7
26,137 6.1

71,883 16.7

33,179
2,572
3,346
3,709

the total

7.7

0.6
0.8

0.9
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Test Performance by UndetraduateMaJOr Table F.-6

Tear: 1979 -1980

LSAT GMT V GRE QUM; TOT. NTest

Total Test-Takers 94,583 209,739 272,281 576,603

*object Universe 94,583 156,548 210,749 461,880

itipondents . 74,365 155,380 207,713 436,918

% Respoldsaftiverse 78.62 99.3% 98.32 94.62

Mein (Universe) 539 473 488 516

Stand. Deviation 108 102 123 131

-2 by vhich Mean for Major is Above (Below)

the Mean for the Universe

*2 of

Respond.,

!11.12i
387,766

English 6.82 15.02. (5.6%) 20,405

Philosophy 7.2 10.8 19.5 5.0 3,734

Arts/Music 0.2 0.0 1.6 (7.4) 11,397

Foreign Langs. 4.3 4.2 _10.7 (3.3) 8,114

Other Humanities 5.8 4.2 9.2 (5.0) 8, 921

History 1.7 4.0 20.5 (5.0) 17,935

Economics 8.0 6.3 0.8 .13.0 18,589

Government 2.4 4.4[
Political Science (2.8) 1.1J 3.9 (4.5) 27,701

Psychology 0.7 1.1 3.3 (3.1) 27,792

Sociology (7.2) (4.4) (40) (13.0) 10,790

Anthropology 3.5 16.0 (0.4) 2,319ANNINMIN.

Other Social Sci. (1.9) 0.8 0.0 (3.4) 19,946

Biol/Bioscience 3.5 3.0 4.7 9.7. 27,078

Chemistry 6.7 8.0 2.9 20.5 7,582

Mathematics 12.6 14.0 3.3 22.6 8,182

Physics N.Q. N.Q. .9.0 32.6 3,429

Other Science 2.8 0.8 2.9 17.1 9,353

Computer Science 5.5 (1.0) 25.0 3,69601
Engineering 7.8 10.6 (6.) 27.3 28,763

Accounting 3.2 (0.9)
Finance 2.3 (0.8)
Marketing 7- (7.6)
Business Admin. (4.6) (10.5) (1.2) 79,088

Management/Ind. Man. (3.9) (7.8)

Other Business (0.9) (5.1

Education (8.0) (6.3) (11.7) (15.1) 33,947

Journalism 0.6 5.1 (8.3) 2,761

Social Work (9.5) (10.0) (18.6) 3,574

Speech (3.9) (5.5) (13.0) 2,670

Due to rounding, perc
indicated.

88.8%

,4.72 .

0.9
2.6
1.9
2.0
4.1
4.A

'6:3
6.4
2.5
0.5
4.6
6.2
1.7

lig
0.8
2.1
0.8
6.6

entages for individual.major&, may not add up to the total
414

Si

18.1

7.8
0.6
0.8
0.6



Test Performance by Undergraduate Maier Table F-7

Y.

Tear: 1960-1981

LSAT GMAT VER GRE QUM TOT. NTest

Total Test-Takers

Subject Universe

lespondents

2 Responds./Universe

Mean (Universe)

Stand. Deviation

100.793 214.555 )*262.855

100.793 156.591 203.131

85.057 155.030 198,768

84.4%, 99.0% 97.9%

544 478 486 520

110 99 122 132

578,203

460,515

438,855

95.3%

*Z of

Z by which Mean for Major is Above (Below) Respond.,

the Mean for the Universe

Ma or 386,592 88.32!

English 5.1% 6.7% 14.6% (6.22) 20,071 4.6%
Philosophy 8.8 11.4 17.9 3.3 3,915 0.9
Arts/Music (0.4) (0.8) r.,1.4 (8.3) 11,008 2.5
Foreign Langs. 4.7 4.2 9.5 (3.3) 7.836 1.8
Other Humanities 5.5 3.8 8.0 (4.8) 8,940 2.0
History 2.9 490 10.3, (5.6) 17,504 4.0
Economics 9.7 6-.9 0.6 12.7 19450 4.4
Government 3.5 4.0
Political Science (2.0) 1.0j 4.1 (4.0) 29,164 6.6
Psychology 0.2 0.8 3.3 (3.7) 27,692 6.3
Sociology (7.2) (5.2) (3.3) (13.1) 8,297 1.9
Anthropology 3.5 14.8 (2.3) 2,134 0.5
Other Social Sci. (0.9) 0.2 (0.2) (6.2) 20,576 4.7
Biol/Eioscionce 3.9 3.3 4.7 8.8 24,654 5.6
Chemistry 8.1 7.9 3.5 20.2 7,433 1.7
Mathematics 12.7 13.0 3.1 27.9 7,525 1.7
Physics N.Q. N.Q. 7.8 31.3 3,441 0.8
Other Science 3.2 0.4 3.5 16.0 10,222 2.4
Computer Science 24.0 4,244 1.0101114= (0.6)
Engineering

,5.0
8.3 9.8 (7.6) 26.2 30,405 6.9

.Accounting 2.9 (1.7)

Finance 3.1 (0.4)

Marketing ..... (7.7)

Business Admin. (4.2) 82,610 18.8MIIIIIMPIIII (9.7) (1.0)
Managemnt/Ind. Man. (3.9) (7.5)
Other avidness (1.3) (4.8)
Education (8.3) (6.1) (10.7) (15.4) 3 1,351 7.1
Journalism 4.3 3,088 0.70.9 (9.0)
Social Work 3,629 0.8(8.5) IMIMIIM (9.5) (19.2)
Speech 2,533 0.6(3.1) ...... (6.0) (14.4)

*Due to rounding,
indicated.

percentages for individual majors may not add up to the total
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Test Performance by Underaraduate4dor

Tear: 1981-1982

Test

Total Test-Takers

Subject Universe

/Respondents

2 Responds./Universe

Mean (Universe)

Stand. Deviation

Misr

English
Philosophy
Arts /Music

Foreign Longs.
Other Humanities
History
Economics
Government
Political Science
Psychology
Sociology
Anthropology
Other Social Sci.
Bio101oscience
Chemistry
Mathematics
Physics
Other Science
Computer Science
Engineering
Accounting
Finance
Marketing
Business /Main.
Management/Ind. Man.
Other Business
Education
Journalism

`Social Work
Speech

LSAT GMAT
IN III IN me

99.928 203304

99,928 J 139,`?64

85,198; 138,946

85.3% 99.3%

VER GRE

256,381

180,798

174,624

99.6%

553 ; . 482 '1 482

110, 97 \ 123

Table F-8

" - . ,

4 -"771126%
vs

QUAN TOT. N

558,613

420,690

398,768

94.8%

525

134

2 by which Mean for Major is Above (Below)

the Mean for the Universe

5.6%
8.7
(0.5)

5.7
4.7
2.9
9.6
3.3
(1.6)

0.9
(7.0)
4.0
(0.9)
4.0
7.6
12.8
H.Q.
2.8

8.0
3.4
3.4

(4.5)

(5.4)
(0.9)

(8.7)

(10.1)
(2.1)

4.1%
11.0
(1.2)

3.3
1.8
4.6
7.3
4.61
0.6S
0.8
(5.0)

0.3
3.3
7.5

13.3
H.Q.
0.8
5.4
10.0
(1.5)-

(0.8)
(8.1)

=WNW

(7.7)
(5.0)
(4.2)

14.5% (5,7%)

17.6 4.6
1.7 (8.4)

7.9 (4.2)

7.3 (5.0)

10.8 (5.5)

0.8. 12.4

3.5 (5.0)

3.1 (4.0)

(5.0) (15.0)

16.4 A1.7)
(0.4) -(7.2)
5.4 8.0
2.1 18.3
2.7 26.3
6.6 29.5
3.5 14.5

(1.5) 22.9
(7.3) 25.1

(9.1) (2.3)

(10.4) (15.8)

5.7 (84)
(9.1) (20.8)

.(6.0) (14f3)

*% of

Respond.,

353,680 88.8%

17,757 4.4%
3,410 0.9
9,670 2.4
7,068 1.8

8,341 2.1
15,123 3.8
17,562 4.4

27,337 6.9
24,885 6.2

8,693 2.2
1,863 0.5

20,048 5.0
22,820 5.7
6,867 1.7

6,564 1.6-
3,183 0.8
9,154 2.3
5,035 1.3

29,718 7.5

77,679 19.5

22,978 5.8

2,767 0,7

2,999 0.8

2,159 19.5

+Due to rounding, percentages for individual majors may not add up to the total

indicated. 83



Test Performance by Undergraduate Major Table P-9

General Area: Humanities

Table indicates the percentage by which the Mean for the major,is above
(below) the Mean for the universe.

Major & Test

English:

1977-78 . 1978-79 1979 -80 1980-81 1981-82

2 of Respondents:

Philosophy:

2 of Respondents: 1.0% 0.9% 0.9% 0.92

Foreign Languages:

2 of Respondents:

History:

Other Humanities:

LSAT . 5.42 4.72 4.5% 5.1%
'GMAT . 6.8 6. 6.8 6.7
ARE/Verbal 14.4 15.5 15.0 14.6

GRE/Quant. (6.0) '(5.6) (5.6) (6.2)

5.0% 4.7% 4.72 4.62

LSAT 8.9% 8.6% 7.2% 8.8%
GMAT 11.2 9.9 .10.e 11.4
GRE/Verbal 18.4 19.4 19.5 17.9
GRE/Quant. 5.4 5.2 5.0 3.3

LSAT 5.0% 5.6% 4.32 4.72
GMAT 4.0 4.6 4.2 4.1
GRE/Verbal 10.5 7.4 10.7 9.5

GRE/Quant. (3.7) (3.9) (3.3) (3.3)

2.1% 2.1% 1.9% 1.82

LSAT 2.2% 1.9% 1.7: 2.92
GMAT 3.4 2:9 4.0 4.0
GRE/Verbal . 8.9 10.6 10.5 10.3

GRE/Quant. (5.4) (5.0) (5.0) (5.6)

2 of respondents: 4.9% 4.52 4.1% 4.0%

LSAT 5.8% 6.2% 5.82 5.52
GMAT 4.9 4.6 4.2 3.7
GRE/Verbal 9.4 9.2 9.2 8.0
GRE/Quant. (2.3) (3.5) (5.0) (4.8)

.

2 of Respimdenti: 2.0% 2.0% '2.0% ' 2.0%

4

5.6%
4.1
14.5

(5.7)

4.4%

8.72
11.0

17.6
4.6

0.9%

5.7%
3.3
7.9

(4.2)

1.8%

2.9%
4.6
10.8

(5.5)

3.8%

4.72
1.8

7.3
(5.0)

.

2.1%

9



last Performance Under rad t MaiOr
' .

.Table./P-10"

General Area: Social Sciences

Table indicates the percentage by which the Mien fps the major is above
(below) the Mean for the universe.

Mal or i Test 1977-78 1978-79 1979 -80 1980-81 1981-82

Economics:
0

LSAT
GMAT
GRE/Verbal

. GRE/Quant.

2 of Respondents:

Psychology:

9.7%
6.3
1.8

12.8

4.12

9.5%
5.9
3.7

13.6

. 4.2%

8.02
6.3
0.8

,13.0

4.32'

9.72
6.9
0.6
12.7

4.42

, 9.6%
7.3 f,

0.8
12.46'

.4%

LSAT 2.42 2.12 0.72 0.22 0.9% . .1:44

0.0 (0.2) 1.1 0.8 0.8.GMAT
'GRE/Verbal, 3.8 4.3 3.3 3.3 3..1

GRE / Quart. (1.7) (1;9) (3.1) (3./) (4.0)

2 of Respondents: 6.9% 5.32 6.42 6.32 - 6.22.:

Sociology:

LSAT (5.82) (6.72) (7.2%) (7.2%) (7.0%)

GMAT (4.9) (5.3) (4.4) (5.2) (5.0)

GRE/Verbal (3.8) (3.3) (4.3) (3.3) (5.0)

GRE /Quart. (12.4) (12.6) (13.0) (13.0 (15.0)

2 of Respondents: 2.8% 2.62 2.5% 1.92 2.2%

Political Science
1

:

LSAT (2.0%) (1.92) (2.8%) (2.0%) (1.6%)

GMAT 1.5 1.1 1.1 1.0 0.6

GRE/Verbal 3.8 4.9 3.9 4.1 3.5

GRE/Quant. (4.3) (3.5) (4.5) (4.0) (5.0)

2',of Respondents2 7.0% 6.6% , '6.3% 6.6% 6.9%

Other Social Science:

LSAT 0.22 (0.2%) (1.9%) (0.92) (0.9%)

GMAT 0.8 . 0.6 0.8 0.2 0.3

GRE/Verbal (0.2) (1.2) 0.0 (0.2) (0.4)

GRE/Quant. (5.0). (4.7) (5.4) (6.2) (7.2)

2 of Respondents: 4.5% 4.72 4.oX 4.7% 5.02

NOTES: 1. Both the LSAT and GMAT distinguish betveer. Political Science
and Government; The GRE does not. The data here apply only to
Political Science.

851ndicating an undergraduate major in either Political Science or
2. The percentage represents the total number of respondent,

Government (even though the test data does not include Government Majors
on the LSAT and. GMAT).



Test Performance by.Andergraduate Major Table P-11

General Area: Science and Mathematics

Table indicates the percentage by which the Mean for the major is above
(below)the Mean for the universe.

Major i Test 1977-78 1978-79 1979-80 1980-81 1981-82

4.3% 4.1% 3.5: 3.9% 4.0%LSAT
GMAT 2.3 2.5 3.0 3.3 3.3
GRE/Verbal 1.9 0.6 4.7 ° ° 4.7 5.4

GRE/Quant. 9.5 7.8 9.7 8.8 8.0,

2 of Respondents: 6.7% 7.1% 6.2; 5.6% 5.7%

Chemistry:

LSAT 8.0% 7.8% 6.7% 8.1% 7.6%

GMAT 8.5 8.4 8.0 7.9 7.5
GRE/Verbal 3.8 5.1 2.9 3.5 2.1

GRE/Quans. 214. 21.9 20.5 20.2 18.3

2 of Respondents: 1.8% 1.8% 1.7% 1.72 1.7%

Mathematics:

LSAT 13.8% 12.9% 12.6% 12.7% 12.8%

GMAT 12.3 14.1 14.0 13.0 13.3
GRE/Verbal 3.0 4.1 3.3 3.1 2.7

GRE/Quant. 29.8 29.7 22.6 27.9 26.3

2 of,Raspondents: 2.2% 1.9% 1.92 1.72 1.6%

Engineering'

LSAT 8.7% 8.9% 7.8% 8.3% 8.0%

GMAT 9.5 9.7 10.6 9.8 10.0

GRE/Verbal (6.5) (4.3) (6.6) (7.6) (7.3)

GRE/Quant. 27.3 27.0 27.3 26.2 25.1

2 of Respondents: 5.8% 6.1% 6.62 6.9% 7.5%

Other Sciences:

LSAT 5.9% 4.7% 2.8% 3.2% 2.8%

GMAT 2.1 1.3 0.8 0.4 0.8

GRE/Verbal 2.9 3.7 2,9 3.5 3.5

GRE/Quant. 17.4 16,9 17.1 16.0 14.!

2 of Respondents: 1.8% 2.02 2.1% 2.42 2.3%

NOTES:'.1. One might have placed Engineering in the "Profeisional"
category, but the patterns of test performance for Engineering majors
were closer to those of Science and Math majors than to those of other

undergraduate professional program majors.

f3



Test Performance by Undergraduate Major

General Area: Professional

Table indicates the percentage by which the Mean for
(below) the Mean for the universe.

.Table F-12

the major is above

Major i Test 1977-78 1978-79 1979-80 1980-81 1981-02

Journalism:

2.6%
1111111

5.3
(7.5)

0.72

(8.7%)

2.12
111011111111110

7.0
(6.4)

0.62

(7.2%)

0.62
111111100

5.1

(8.3)

0.6%

(9.52)

0.92

4.3

(9.0)

0.72

(8.52)

0.7%

5.7

(8.6)

0.72

(10.12)

LSAT
GMAT
GRE/Verbal
GRE/Quant.

12-of-iespondents:

Social Work:

LSAT
GMAT =MOM OM Oa

GRE/Verbal (9.0) (10.0) (9.5) (9.1)

GRE/Quant. (15.3) (14.6) (15.1) (15.4) (15.8)

2 of Respondents: 0.8% 0.8% 0.8% 0.8% 0.82

Education 1

LSAT (7.1%) (6.72) (8.02) (8.32) (8.72)

GMAT (6.1) (6.1) (6.3) (6:3) (4.2)

GRE/Verbal (12.3) (11.2) (11.7) (10.7) (10.4)

GRE /Quanta (15.3) (14.6) (15.1) (15.4) (15.8)

2 of Respondents: 7.82 7.7% 7.8% 7.1% ,5.82

Business

LSAT (3.72) (3.22) (4.6%) (4:12) (4.5%)

GMAT (7.8) (7.4) (7.8) (7.5) (7.7)

GRE/Verbal2 (11.1) (11.2) (11.7) . (9.7) (9.1)

GRE/Quant.2 (2.1) (1.7) (1.2) (1.0) (2.3)

2 of Respondents:' 19.02 16.72 18.12 18.82 19.5%

NOTES 1. The GMAT does not report a separate category fcr Business
Adminstration, rather disaggregates the field into eight (8)
sub-categories. Of these, I have substituted "Management" for "Business
Administration' in this table, and on the grounds that (a) the teyz is
often substituted for "Business Administration" as the title of the
major in American colleges, and (b) after Accounting, the number of U.S.
citizens indicating their major. on the GMAT As higher for Management
than for any of the other sub-categories oft4usiness Administration.

2. The GRE aggregates all sub-categories of Business into a single
field (the LSAT does not).

3. The percentage represints the total number of respondents
indicating an undergraduate major imam field of Business covered in
ot:r tables.

8 ?



TABLE F-13

by

24 Ma ors: Rank by Average Mean Differential

Rank LSAT/ GMAT2 GRE/V GRE/Q

1. Mathematics Mathematics Philosophy Physics

2. Economics Philosophy English Mathematics

3. Philosophy, Engineering Anthropology Engineering

4. Engineering Chemistry History' 'Computer Science

5. Chemistry Economics Foreign Langs. Chemistry

6. Oth,Humanities English Physics Other Science

7.

8.

9.

10.

11.

12.

13. ,

14.

15.

16.

17.

18,

19.

20.

21.

22.

23.

24.

Foreign Langs.
English
Anthropology
Biology
0th. Sciences
History
Psychology
Journalism

Computer Sch. Oth.Humanities Economics
Foreign Langs. Journalism. Biology

History , Polit. Sci. \ Philosophy
Oth.Humanities Biology Anthropology
Biblogy Psychology \Business
Oth. Sciences Chemistry Psychology
Polit. Sci. Other Science Foreign Langs.

Psychology Mathematics Other Humanities

Art & Music 0th. Soc. Sci. Art 6 Music Polit. Sci.

OthAoc. Sci. Art;& Music Economics 0th. Soc. Sci.

, Polit. Sci. Sociology Computer Sci. History

Speech Education 0th. Soc. Sci. English

Business Business Sociology Art & Music

Sociology Engineering Journalism

Education Speech Speech

Social Work Social Work Sociology
Business Education
Education Social Work

NOTES: I. The LSAT does riot report separately for Computer Science majors, and the

number of test-takers with a Physics major was too small to include in the

tables.
2. The GMAT does not report separately for Journalism, Social Work, Speech,

or Anthropology majors, and the number of test-takers with a Physics major

was too small to include in the tables. ,
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TABLE

Faculty v."Committee of Examiners: Perceptions of Test Content v. Specifications

tercents Allocated to Content Categories

Respondents'
Current

Curriculum

CONTENT CATEGORIES

Respondents'
Ideal

Curriculum

COMPUTER SCIENCE

Respondents'
Item Committee

Classification ittlifications

Software Systems
-and Methodology 40.7* 33.1 33.0 35

Computer Organization
and Logic 20.1 20.7 20.1 20

Theory 12.2* 17.7* 20.5 20

Computational
Mathematics 15.5* 16.6* 23.4* 20

Special Topics 11.5* 11.9* 2.7* 5

EDUCATION

Educational Goals 15.9 16.4 17.8* 15

Administration and
Supervision of Schools , 11.1* 12.3* 15.8 15

Curriculum
Development and
Organization 24.4* 21.1* 13.6 15

Teaching-Learning 35.4* 32.6* 33,0* 40

Measurement, Evaluation,
and Research 13.4* 17.6* 19.9* 15

CHEMISTRY

Analytical Chemistry 22.3* 22.5* 15
Indicated in

Inorganic Chemistry 20.3* 22.1* Separate 25

Analysis of

Organic Chemistry 30.7 28.2 Each 30

Sub-Discipline

Physical Chemistry 26.6* 27.0* 30

I-Differs from Committee Specifications, .05

Source: Philip K. Oltman, Content Re resentativeness of the Graduate Record

Examinations At :wooed Tests in Chemist Com uter ac once and Education.

IN7-017717Eria.3.. and
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TABLE N, Page 1 TABLE H-1

C

Domestic versusForeign Student Performance: GREs and VATs

GRADUATE RECORD EXAMINATIONS GRADUATE MANAGEMENT ADMISSIONS TEST

Year

Pei'' Cent

Ddmestic
1

Test
Takers

1972-3

1973-4

1974-5

41111=11.

41111MallIM

1975-6 92.5%

1976-7 91.3

1977-8 91.1

1978-9 90.0

1979-80 89.3

19804 88.1

1981 -2 86.7

Notes:

'VERBAL QUANTITATIVE

Owes2 Domes
2

Mean Mean Mean Mean

497 soo

492 A98

493 497

492 498

490 495

484 491

476 486

474 484

473 483

469 483

512 510

509 505

508 507

510 507

515 '509

518 512

517 508

522 512

523 513

533 519

Per Cent VERBAL
Domestic3

Test- For.
4

Domes
5

Takers Mean Mean

N.A.

N.A.

N.A.

N.A.

N.A. N.A.

N.A. N.A.

N.A. N.A.

N.A. N.A.

QUANTITATIVE

For.
4

Domes
5

Mean Mean

N.A: N.A.

N.A. N.A.

N.A. N.A.

N.A. N.A.

W.A. N.A. N.A. N.A. N.A.
0

80 18.9 27.8 26.5 27.2

79 19.6 27.8 26.3 27.0

79 20.2 27.8 27.1 26.8

80 20.8 28.3 28.0 26.8

79 21.0 28.5 28.5 27.2

1. The percentage of U.S. citizens taking the GREs is based on responses from those
test-takers who (a) were either taking the GRE for the first time or who had taken
it previously but prior to the beginning of the testing year in question and
(b) who filled out the background information questionnaire. In 1981-19d2, for
example, that universe was 180,798 - -or 70.5% of the total number of test-takers.

2. William Turnbull, former President and currently Distinguished Scholar -in-Residence
at ETS, bomputed these mean scores--which are approximations based on results of
regularly scheduled domestic administrations of the GRE.

3. The percentage of U.S. citizens taking the GMATs is based solely on respondents to
the background information question about country of citizenship. In 1981-82, for
example, some 12% of the GMAT test-takers did not respond to thrs question.

4. Mean scores for non-U.S. citizens taking the GMATs were detemined by the author
by disaggregation, I:e. by removing U.S. citizens and non-respondents from the total.
The results are thus approximations.

5. Mean scores for respondents indicating U.S. citizenship are clearly identified
in the tables provided to the author courtesy of the Graduate Management Admissions
Council.

0
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*Chart provided courtesy of the Educational Testing Service

TABLE H. Page 2

1972-73 1973-74
I I

340

.330

. 320

310

500

490

480

470

.2
14

13
12

11

10

91

Gitli Omni Test Icon Treeries Including aell Boolean the Score*
of Foreign Students, 1972-73 through 1901-$2. .

1974-75 975-74 197607 1977-711 470-74

1

A
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TABLE I TABLE I

Changes In Number of Test Takers Following Inclusion "of Local Program,Assessment

Uses of the GRE Subjeci.Amea Tests In the National Administrations In,v1969.

Test

1967-8 to 1968-9 1968-9 to 1969-70_ 1969-70 to 1970-71

% Change Direction
In N of of Change
Tdit takers 'in Mean Score

% Change . Direction
In N of / .-'of Change

Test-Takers in Mean' Score

% Change
in N of
Test - Takers

Direction
of Change
in Mean Sco

Biology 6.0% Stable 28.5% Down. 7.4% Stable

Chemistry '0.2 Down 12.9 c.': .Stable (1.1) Up

Physics (8.9) Stable 7.6 Stable (12.3) Up .

Geology 0.8 Down 30.9 Down 9.2 Stable

Mathematics 0.1 Down 12.8 Down (0.3) Up

*Engineering,

Economics

(9.3)

0.2
Y.

Down

Down

23.3

24.7

Down

DOwn

(4.6)

(0.2)

Stable

Down

.Pol. Science 11.9 Down 13.2 DoWn (5.5) Down

Sociology 11.0 Down 33.1 Down 12.7 Down

Psychology 14.1 Down 27.3 Down 9.5 Stable

Education 14.6 Stable 36.2 Down 16.6 Down

History 4.2 Down 20.0 Down (4.3) Down

Eng. Lit. 7.7 Down
0

11.4 Down (3.1) Down

French 12.1 Down (2.2) Down 2.7 Down

Music 19.0 Down 33.6 Down 6.4 Down

J

S3



Table J

Percentage of Graduate Departments with Viable Doctoral Programs* in

Selected Fields that Either Required or Recommended the GRE Area Tests

Field

I.

1971 1975 1979

4N.

Criterta for
0 of Ph.D.s
Prior 3 Yrs. or

Incltision.

0 of
Students

English 74% 83% 73%' 10 35
.

French 73 76 76 5 15

History . 76 75 71 10 , 24

Economics 78 75 69 10 30

Political Science 73 71 60 10 ' 24

Sociology 68 . 71 62
.9

15 25

Psychology 74 80 73 . 15 40

Chemistry
,

74 78 83 10 , 20 ,

Physics ' 84 90 92 .5 20

MathematiO 67 76 69 ,

% 5 12

Table J

# of Departments
Included, 1979

..,. N

49 .1*
,..

113

99

93

102.

164

155

125

.132

Source: Graduate Programs and Admissions Manuals: Princeton, N.J.: Educational Testing Service. Ouadrennial

PThigreition.

*Percentages were determined by counting the number of "viable" doctoral programs and determining the number of
those programs that either required or recommended the GRE Subject Area tests; The criteria for "viable"
are key. There are no objective measures, and each field has to be looked at differently on the basis of the
data in the Manuals.
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,TASIZ TABLE I

U.S. Citizen/Foreign Student Mean Score x Selected Undergraduate Major:

OHT Quantitative Examination, 1981-82

Quantitative Eased Diciplines

U.S: Citizens
Mean

Hon-U.S. Citizens
' Wean*

Chemistry 31.32 31.09

Computer Science 31.34 31.47

Engineering 34.16 33.47

Mathematics 34.78 34.55

Pftsics 36.72 34.88

Economics 29.64 28.32

Accounting 27.83 27.78

Non- Quantitative Disciplines

English 26.02 27.37

Foreign Languages 25.74 27.37

History 26.37 26.03

Psychology 25.40 26.03

Political Science 25.8/ 25.81

Sociology 23.49 ° 24.83

Management 24.58 26.60

*Disaggregated, therefore approximate.
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s arr. H. MOM

Table L Table L

II
a

1383 ACT Composite Mean Scones for Entering Freshmen Planning

to Majorlin Selected Disciplinese

Professional/Occupational Fields !Ilan

Home Economics 15.9

Community Services (e.g. Social Work) 16.9

industrial 6 Technical Fields 16.9

Education 17.8

Agriculture 18.2

Business Fields 18.4

Health Professions (e.g. Nursing) 19.3

Architecture 19.4

Engineering
21.7

Arts S Sciences Fields

Social Sciences 20.6

Foreign Languages 20.7

Leiters (e.g. English, History) 21.0

Biological Sciences 22.1

Mathematics 23.2

Physital Sciences 24.0

* American College Testing Program. Col lo ae Student Profiles: Norms for the

ACT Assessment. Iowa City, Iowa: T, 983, pp. 6443.

99



11111 1111

111 11011111111:1114:111111 Illir .-

1111;01111111111111111111111111111415

111111011111111111111

IgallauujilliM

4. :

I

111,

!I i

I ;

1 CMINiiiiMmift-' ITIMUMM 1111
amid ammithumuurffilatigkowriedin

1m IIAissdadmammih NM eons

111111 Hifi

mu

ANIL .

1 1

41

IMMO

1111,

non
.11

rr
z k

'411111

111116.... oft

memommilo
iiimmalharloweiNai

"Ir INN

C

11 ID

II


